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How to use the dictionary 


This dictionary contains over 1200 words used in the botanical sciences 
These are arranged in groups under the main neadings iisted on pp 3-4 
The entries are grouped according to the meaning of the words to help the 
reader to obtain a broad understanding of the subject 

At the top of each page the subject is shown in bold type and the part of the 
Subjectin lighter type For example. on pp 18 and 19 


18- CELLS MEMBRANES ORGANELLES 

CELLS MEMBRANES ORGANELLES + 19 
In the definitions the words used have been limited so far as possible to 
about 1500 words in common use These words are those listed in the 
defining vocabulary in the New Metnod English Dictionary (fifth edition) by 
M West and J G Endicott (Longman 1976) Words closely related to these 
words are also used for example. characteristic. defined under character in 
West s Dictionary 


1. To find the meaning of a word 


Look for the word in the alphabetical index at the end of the book, then turn 
to the page number listed 

The description of the word may contain some words with arrows in 
brackets (parentheses) after them This shows that the words with arrows 
are defined near by 


UC) means that the related word appears above or on the facing page. 
(+) means that the related word appears below or on the facing page 


А word with a page number in brackets (parentheses) alter it IS defined 
elsewhere in the dictionary on the page indicated Looking up the words 
referred to in either of these two ways may help in understanding the 
Meaning of the word that is being defined 

The ERE of each Watt LUST depends on knowing Ing meaning 
of a word or words above it. For example. on р 80 the meaning о жш е 
pedicel. and the words that follow depends on the meaning of ШЕ os 
inflorescence, which appears above them Once the eave won А d aie 
understood those that follow become easier to understand ei А ган 
have been designed to help the reader understand the definitions bu 
definitions are not dependent on the illustrations 


2. To find related words 


ou are starting from and turn to the page 


number shown Because this dictionary IS arranged ART folate’ ове 
will be found in a set on that page or one near by The illustrati 
her 

help t rds relate to one anot 

т клы А relating to cell division are on pp ay onp ош 
division ıs followed by words used to базе ees etate S TAM 
words used in describing chromosomes. pp 
meiosis. and p. 50 gives words relating to chromosome numbers 


Look in the index for the word y 


6 - HOW TO USE THE DICTIONARY 


3. As an aid to studying or revising 


The dictionary can be used for Studying or revising а topic For example. to 
revise your knowledge of photosynthesis. you would look up photosynthesis 
їп the alphabetical index. Turning to the page indicated. p 32. you would find 
photosynthesis. autotrophic. heterotrophic, chloroplast, and so on. on p 33 
you would find grana. lamellae. and so on Turning over to p 34 you would 
find Calvin cycle etc 

In this way, by starting with one word in a topic you can revise all the 
words that are important to this topic. 


4. To find a word to fit a required meaning 


1115 almost impossible to find a word to fit a meaning in most dictionaries. bul 
itis easy with this book For example. if you had forgotten the word for the 
outer whorl of the perianth of a flower, all you would have to do would be to 
look up perianth in the alphabetical index and turn to the page indicated 


р 70 There you would find the word calyx with a diagram to illustrate its 
meaning 


5. Abbreviations used in the definitions 


abbr abbreviated as p page 
ad) adjective pl plural 
eg exempl gratia (for example) pp pages 
ес et cetera (апа so on) sing singular 
е dest (that is to say) v verb 


n noun the same as 


ШЕЕ 
DICTIONARY 


8- PHYTOCHEMISTRY THE АТОМ 


phytochemistry (n) the chemistry of plants 
phytochemical (adj) 

atom (n) the smallest unit of a chemical element 
(1). Atoms contain electrons (1). protons (1) and 
neutrons (1). The numbers of electrons and 
protons in an atom are equal. atomic (adj) 


the four commonest atoms 
in biological compounds 


nitrogen | 7 protons 
7 neutrons 7 electrons 


element (n) a substance consisting of atoms (1) 
all of the same kind. An element cannot be 
changed into another element except by 
splitting atoms. Each element. e.g oxygen. 
Carbon, or nitrogen. has its own characteristic 
number of protons (1) in its atoms 

proton (n) a particle with a positive electric 
charge. found in all atoms (!). The electric 
Charge of a proton is exactly equal and opposite 
to that of an electron (1). so an atom has по 
charge. A proton is a hydrogen ion (1), since 
hydrogen atoms consist of only one proton and 
one electron 

electron (n) a particle with а negative electric 
charge. found in all atoms (!) The electric 
Charge on an electron is exactly equal and 
Opposite to that on a proton (1). The addition or 
removal of electrons from atoms creates ions (1) 
Electrons are 1840 times lighter than protons 

neutron (п) a particle with no electric charge 
found in all atoms (!) except hydrogen atoms 
Neutrons have the same weight as protons (!) 


PHYTOCHEMISTRY MOLECULES IONS - 9 


examples of simple ions 


о =e E i 


the hydr: 
ive tiydrogen ton the hydroxide ion the ammonium ion 
H NH; t) 


phosphorus 


Li 
һе nitrate ion the hydrogen the orthophosphate ion 
, carbonate ion + Ог (Н POL) 


ion (n) an atom (!) or molecule (1) with an electric 
charge. due to having an unequal number of 
protons (1) and electrons (!) An ion with a 
positive charge has more protons than 
electrons, and an ion with à negative charge 
has less protons than electrons ionization (7) 
molecule (л) the smallest unit of an element (1) or 
compound which occurs naturally. Molecules 
consist of more than one atom (!) A molecule 
of hydrogen consists of two hydrogen atoms 
(Hp) anda molecule of carbon dipxide has one 
atom of carbon and two ot oxygen (CO2) 


molecular (20/) 


oxygen (O ! 


simple molecules 


water (H Oi carbon dioxide (CO. 


macromolecule (n) a large molecule (!) 
consisting of many atoms. e.g proteins (p 56). 
nucleic acids (р 51) polysaccharides (p 30) 

crystal (n)a solid symmetrical (p.71) structure 
made of molecules (1) all of the same kind and 


size crystalline (adı) 


10 - PHYTOCHEMISTRY COMPOUNDS 


compound’ (п) a molecule (p 9) which consists 
of more than one kind of atom (p 8) 


isomeric compounds 


isomers (n) two or more molecules (p.9) with the 
Same numbers and kinds of atoms (p.8), but 
with different arrangements of atoms and 
sometimes different chemical properties 
isomeric (adj) 

polymer (п) a chemical Substance formed by the 
Joining together of many molecules (p 9) of the 
Same kind. e g. polysaccharides (p. 30) 
polypeptides (р 56) and nucleic acids (p 51) 

monomer (n) one of the units ina polymer (!) 


biological polymers—the macromolecules 


starch 


glucose monomers 


Protein amino acid monomers 


О. 


nucleotide monomers 


PHYTOCHEMISTRY / REACTIONS · 11 


reduction (л) the process in which a substance 
(1)gains electrons (p. 8). (2) has oxygen 
removed from it. or (3) has hydrogen added to it 
reduce (v), reductive (adj) 

oxidation (n) the process in which a substance 
(1) loses electrons (p. 8). (2) has oxygen added 
to it. or (3) has hydrogen removed from it 
oxidize (v). oxidative (aq). 

redox (adj) of chemical reactions that involve 
oxidation (1) and reduction (1) 


example of an acid-base reaction in solution 


immonia. 


al process in which two or 
more compounds act on each other, by 
exchanging atoms (р. 8) or electrons (р. 8). t0 
produce different compounds. 

potential energy energy that iS stored in a 
molecule (p. 9) and can be released to drive 
chemical reactions Potential energy IS usually 
measured in terms of electric charge. 

organic (adj) of compounds which contain atoms 
(p 8) of carbon. The compounds synthesized 
(р 13) by living organisms (p. 1 18) are organic 

inorganic (20/) of compounds which do not 
contain carbon 

acid (n) any chemic 


reaction (n) chemiC 


al compound which can 
donate protons (p. 8) to water molecules (p. 9) 
The acidity of a solution (p. 12) 15 measured on 
the pH scale (-log H^ concentration) 

acidic (ac) 


base’ (n) any subs 
(p 8) from water m 


tance which can accept protons 
olecules (p. 9) basic (adj 


12: PHYTOCHEMISTRY SOLUTIONS 


solution (n) a liquid with substances dissolved (1) solution 
In it 

dissolve (v) of solids to break down into molecules 
(p. 9) or ions (р 9) when placed in a liquid 

solute (n) a Substance which is dissolved (!)ina 
liquid 

solvent (n) a liquid in which substances are 
dissolved (1) 

soluble (adj) of substances which can be 
dissolved (1), e 9. Sugar in water solubility (л) 

insoluble (adj) not soluble (1) 

aqueous (adj) of solutions (1) in which the solvent 
(t) is water 

concentration (л) the amount of a substance 
dissolved (1) ina given volume of liquid 

evaporation (n) the process by which molecules 
(p.9) of a liquid become а gas evaporate (v) 


evaporation 


water evaporates 
trom leaves 


water evaporates 


water evaporates 


from chilis spread 
Out in the sun 
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hydrolysis (л) a chemical reaction involving the 
breakdown of a molecule (p 9) into two 
molecules. with the addition of the parts of a 

molecule of water hydrolyze (v). 

hydrolytic (20/) 


synthesis (n) the process of building chemical 
compounds from small molecules (p. 9). €-9- 
carbohydrates (p.28) from carbon dioxide and 
water in photosynthesis (p. 32). or proteins 
(p. 56) from amino acids (p. 56) in protein 
synthesis (p. 57). synthesize (v). synthetic (ad) 

phosphate (n) an inorganic (p. 1 1) 10 (p.9). 
present in the soil, which is an important 
nutrient (p. 111) for plants. Phosphate (PO;? ).15 
used in the synthesis (1) of ATP (p. 26) during 
photosynthesis (p.32) and respiration (р. 22). It 
1s also used in the nucleotide (p. 52) molecules 
(p. 9) of nucleic acids (p.51) 

nitrate (n) an inorganic (p.11) ion (p 9). present in 
the soil, which is ап important nutrient (p. 111) 
for plants Nitrate (NO; ) provides nitrogen for 
the synthesis (1) of amino acids (p 56) and 
other nitrogen-containing compounds. e g. 
nucleotides (p. 52). 

orthophosphate (n) another term for inorganic 
(p.10) phosphate (!) 10n (p. 9) Pi (abbr ) 

ammonia (л) ап inorganic (р 11) molecule (p 9) 

with one atom (p 8) of nitrogen and three atoms 


of hydrogen (NH) 


14 - PHYTOCHEMISTRY METABOLISM 


metabolism (n) the sum of the chemical 
reactions which occur in an organism or a cell 
Metabolism involves the breakdown of organic 
(р. 11) compounds. releasing energy thatis 
used in the synthesis (p. 13) of other 
compounds. metabolize (v) 

metabolite (л) a substance produced by 
metabolism (t). 

metabolic pathway a set of chemical reactions 
which follow each other in a Sequence. Each 
reaction uses the product of the reaction before substrate 


it. See also metabolism (1) 
inhibitor (л) a substance which prevents or slows 
down a chemical reaction or process. Some 


inhibition 


inhibitors can slow down enzyme (1) reactions 
by blocking the active site (1) of the enzyme 
inhibit (v) 

inhibition (n) the prevention or slowing down of a 
metabolic (1) reaction. e 9. by an inhibitor (1) or 
by temperatures that are too high or too low 

feedback (n) the process by which a product at or 
near the end of a metabolic pathway (1) affects 
the reactions (p. 11) at the beginning of the 
same pathway. Feedback can be either posilive 
or negative 


substrate 


examples of feedback 


а metabolic pathway 


Negative feedback product © inhibits reaction Q^ halting production 


a metabolic pathway 


6-0-—06-—9-— 


positive teedback product © promotes reaction @-® 
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the function of enzymes in catalysis of reactions 


synthesis 


product 


enzyme 
molecule 


molecule 


enzyme (л) а protein (p 56) which, in very small 
T quantities, catalyses (1) and controls the natural 
malec chemical reactions of metabolism (1) Enzymes 


"cule 
are usually large complex molecules (p.9). and 
most аге responsible for one or two particular 
reactions in the cell. Cells contain many 
thousands of different enzymes 
v Substrate substrate’ (n) the general name for the 


substance on which an enzyme (1) acts 
catalysis (n) the process in which natural 
chemical reactions are made more rapid, e.g 
by enzymes (!) catalyze (v). catalytic (20) 
catalyst (n) a substance thal increases Ihe rate o 
a chemical reaction without itself being 
changed in the process. e 9 enzymes (!) 
active site the part of an enzyme (!) molecule 
(р 9) to which substrate (1) molecules become 
attached and where catalysis (1) takes place 
coenzyme (n)à non-protein (p. 56) substance 
which some enzymes (1) require to make them 
active Different enzymes have different 
coenzymes e.g vitamins (1) 
vitamin (n)an organic (р 11)substance required 
as a coenzyme (t) in many of the chemical 
reactions of metabolism (!) There are many 
different kinds of vitamin and they are required 
by organisms in very small amounts 


multi-enzyme complex а Set of enzymes (') 
often grouped into a particular arrangement in 
an organelle (p 16)0ra membrane (p 18). 
which catalyze (1) different reactions in the 


same metabolic pathway (ty 


breakdown 


16 - CELLS GENERAL 


cell (n) a unit of protoplasm (1) surrounded bya 
membrane (p. 18) Nearly all living organisms 
are made of one or more cells Cells are either 
prokaryotic (1) or eukaryotic (1) Plant cells differ 
from animal cells by having cell walls (1). and 


plastids (p.18) in the case of eukaryotic cells 
cellular (adj) 


eukaryotic cell (plant) prokaryotic cell bacterium) 


Mr cet wat 


cell wall 
] plasma 

membrane 
plasma 
vacuole TREIBER 
H- tonoplast 


cytoplasm 


poe nuclear region 
not surrounded 
bymembrane 


mitochondrion 


endoplasmic 
reticulum 


nucleus. surrounded 

by nuclear membrane 

prokaryotic (adı) of cells having no organelles (1) 
and no membrane (p 18) Surrounding the 
nuclear (p. 19) material of the cell ед bacteria 
(p. 119) prokaryote (n) 

eukaryotic (adj) of cells with a nucleus (p. 19) 
Surrounded by а nuclear membrane (р 19) and 
distinct organelles (1) eukaryote (5j 

organelle (n)a body inside а eukaryotic (1) cell 
usually with a membrane (p.18) around it 
There are usually several kinds of organelle in 
any Cell, and each kind hasa Special function 
For example the function Of Chloroplasts (p 32) 
15 photosynthesis (р 32). the function of 
mitochondria (p.21) 1s respiration (p 22) 

cytology (n) the Study of cells by microscopy 

intracellular (adj) inside a cell 

extracellular (adj) outside a cell 

Protoplasm (n) the general name for all the 
Substances and bodies inside a cell All living 
organisms are made of protoplasm 


CELLS CELL WALLS * 17 


middle lamella 


plasma 
membrane 


cell wall the rigid wall which surrounds a plant 
cell. lying outside the cell membrane (p 18) 
Cell walls are made mainly of carbohydrate 
(p.28) polymers (p 10) such as cellulose (1) All 
plants. fungi (p. 163) and bacteria (p 119) have 
cell walls, but animals do not 

microfibril (л) one of the threads of carbohydrate 
(p. 28) polymer (p 10) of which cell walls (1) are 
made 

middle lamella the thin young cell wall (1) formed 
between two new eukaryotic (!) cells after cell 
division (p 45) The middle lamella is made of 
pectin (1). and the thicker layers of cellulose (+) 
are laid down on either side of It 

cellulose (л) a carbohydrate (р 28) polymer 
(p 10) made of glucose (p. 28) molecules. 
which is the most important substance in plant 


cell walls (1) 
cellulose 
CHOH CHOH CHOH 
NL AT "A 9 
T H H 
| o. (B. QJ Oo. Кон HA Охон H oy 
| H H H 
H OH H OH H OH 


n acidic polysaccharide (р 30) found 


pectin (^) a t 
ell walls (') pectic (20/1 


in young С 
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membrane (л) а thin sheet of soft material which 
Protects and encloses cells and organelles 
(р 16) Membranes control the movement of 
Substances in and out of cells and organelles 
Biological membranes are made of protein 


(р 56) and phospholipid (p. 31) : A 
cell membrane the membrane (!) which encloses - a 


acell = 4] 
Plasmalemma (л) - the celi membrane (!) EL 
plasma membrane - the Cell membrane (1) — 
protoplast (n) a plant cell or a bacterial (p 119) 

Cell, not including the cell wall (p. 17) ѕинасаујем at plant cell 


wall (x 24 000) 
cytoplasm (л) all parts of a cell outside the 
nucleus (:) and inside the cell membrane (1) 


amyloplasts 
^n root cell 


plastids 


Protoplast and cytoplasm 


chloroplasts 


cytoplasm 
in leat cell 


protoplast 
all parts of 
a cell except 
the cell wall 


membrane 


plastid (nj the general name for the type of 
organelle (p 16) in plant cells which is 


) small. round droplets of lipid 
(р 31). found in plastids (*) 
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chromoplast (л) a plastid (1) containing pigment 
(р. 36). ео. the coloured plastids in the cells of 
the tissues (р 88) of petals (р. 70) and fruits. 

amyloplast (n) a plastid (1) in the cortical (p.89) 
cells of roots in many plants. The function of 
amyloplasts is to store starch (p. 30). 

leucoplast (n) a plastid (!) containing no pigment 
(p. 36). Leucoplasts may form pigments under 
certain conditions, e.g. leucoplasts in root cells 
form chlorophyll (p. 36) if exposed to light 

pore (n) any small hole in a surface or membrane 
(1), which allows substances to pass through it, 
e.g. pores in nuclear membranes (0 

nucleoplasm (л) the protoplasm (p 16) inside the 
nucleus (1) of a cell. The nucleoplasm contains 
the chromosomes (р. 46) and the nucleoli (1). 

nucleolus (л) small, dark body inside the nucleus 
(1). which can only be seen during interphase 
(р. 45). It consists mostly of RNA (p.51) 


nucleus 


nucleus (л) ап organelle (р 16) of a eukaryotic 
(p 16) cell. containing the nucleoplasm (1). 
nucleoli (1) and chromosomes (р 46) Cells 
usually have only one nucleus, which controls 
most of the activities of the cell nuclear (adj) 

nuclear membrane the membrane (!) around the 
nucleus (!) of a cell Nuclear membranes have 
two layers. and many pores (1) connecting the 
nucleoplasm (1) with the cytoplasm (11 
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vacuole 

vacuole (л) a liquid-filled Space in a cell. 
Surrounded by a membrane (p 18) Many plant 
cells, especially in leaves. have a Single large 
vacuole and a thin layer of Cytoplasm (p 18) 
between it and the cell membrane (p. 18) 
vacuolar (adj). 

tonoplast (л) the membrane (p.18) enclosing the 
vacuole (1) of a plant cell 


tonoplast 


vacuolar sap the liquid inside a vacuole (1) 
Golgi body an organelle (p. 16) consisting of a 


Synthesis (p. 13) of carbohydrates (p.28) and 
the secretion (p.112) of Substances. especially 
glycoproteins (р. 58), from the cell In plants, itis 
usually called a dictyosome (1) 

dictyosome (n) the Golgi body (1) of a plant cell 

vesicle (n) any small body in a cell or organelle 
(р. 16) which is Surrounded by a membrane 
(p.18) апа contains products of metabolism 
(p.14). Vesicles in the cytoplasm (p 18) are 
produced mainly by the Golgi body (1) 

lysosome (n)an organelle (р 16) Surrounded by a 
membrane (р 18), in which hydrolytic (p 13) 
enzymes (р 15) are Stored Lysosomes are 


common in animal Cells, but probably not in 
plant cells 
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peroxisome (л) а small organelle (р 16) 
surrounded by a membrane (p. 18). containing 
the enzyme (p. 15) catalase. which catalyses 
(p. 15) the breakdown of hydrogen peroxide 
(Н.О) to water and oxygen Catalase prevents 
the build-up of HO, in cells; Н; O; is toxic 
(p 148). and is known to be a product of some 
metabolic (p. 14) reactions Peroxisomes also 
contain enzymes involved in the oxidation 
(p. 11) of glycolic acid (COOHCH; OH) 

plasmodesmata (7 pi.) threads of protoplasm 
(p. 16) which run through the cell wall (p 17) 
between cells. along which substances can be 


passed plasmodesma (5/70 ) 


P ceil membrane 


spindie fibres. 
n dividing cells 


microtubule 
n) avery thin, hollow thread of 


)in a cell Microtubules have 
ns. They form the 


microtubule ( 
protein (р 56 
several different functio 
spindle (p. 46) in mitosis (p. 45). control the 


tormation of microfibrils (p. 17) in cell walls (p 17) 
and form а structural part of the flagella (р 121) 
mitochondrion (n) а round or rod-shaped 
organelle (p. 16). in which the reactions of the 
Krebs cycle (p. 24) and the electron transfer 
chain (p. 40) take place Mitochondria (р! ) have 
a smooth outer membrane (P. 18) and an inner 
membrane which IS folded into cristae (1) 
cristae (n.p!) the folds of the inner membrane 
(р. 18) of a mitochondrion (!) crista (sing ) 
matrix (n) the liquid inside a mitochondrion (1) 


mitochondrion 


matrix 


cnstae 


smooth outer membrane 


22 - RESPIRATION GENERAL 


respiration (n) the process in which celis release 
energy stored in carbohydrates (р 28) in order 
lo drive the chemical reactions of metabolism 
(p. 14) Aerobic (4) respiration involves 
Qlycolysis (1). the Krebs Cycle (р 24) and the 
electron transfer chain (p 40). this process 
uses oxygen. and Produces carbon dioxide and 
ATP (p 26) The Krebs Cycle and electron 
transfer chain take place in the mitochondria 
(p.21) Anaerobic (1) respiration involves 
glycolysis (1) and fermentation (р 24), in which 
Oxygen is not used respire (v) respiratory (aq) 


aerobic respiration 


carbohydrate 


carbon 
dioxide 


mitochondrion 


aerobic (adj) of respiration using molecular 
Oxygen and involving oxidative (p 11) 


aerobically aerobe (л) 

anaerobic (ао)) of respiration (1) in which 
Molecular Охудеп is not used that is. in 
glycolysis (1) ang fermentation (р 24) Also. of 


reactions in the breakdown о! glucose (p 28) 


ms respiration (1), Ending with pyruvic acid 
(р 24) 
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glycolysis 
hydrolysis of starch CH;OH 


1 
| Жм 


glucose 


| T С 
A 
сно үр HON. yim 
c—o Y 
H 
1/4 H app Н ОН 
c $ glucose-6-phosphate 


[ОЙ ФОН OS 


1 
H OH fructose-6-phosphate (et С 


CH;OH dihydroxyacetone 3-phospho- 
i * no ағ glyceraldehyde CHOH 


co 
1 CH;0 
CHO® Re Zw 

NADHz 


1, 3-diphosphoglyceric acid 


I 
ДОР снон 
CH,0 ®© 
соон АТР. 


CHOH 3-phosphoglyceric acid 
CH;O 
s l COOH 
2-phosphoglyceric acid CHO (9 
CH;OH 
COOH 
о 
со (©) phosphoenolpyruvic acid +H3 
CH; ADP соон 
со 
АТР П 
pyruvic acid CH; 


[e 7 phosphate group 


24 - RESPIRATION FERMENTATION KREBS C YCLE 


fermentation (5) the breaking down of Organic 
(p. 11) molecules, especially by yeast (р 164) 
апа bacteria (p. 119) unger anaerobic (p 22) 
Conditions. to produce Carbon dioxide and 
alcohol (1) or lactic acid (:) ferment (v) 

alcohol (л) any one of a class of Organic (p. 11) 
Compounds with one or more hydroxyl groups 
(—OH).eg ethanol (CH,CH,OH) 

lactic acid CH :CHOHCOOH One of the end 
products of fermentation 0) 

Pyruvic acid CH :COCOOH The end product of 
glycolysis (p.22) Pyruvic acid is the fuel for the 
Krebs cycle (1) in aerobic (p.22) organisms 

Krebs cycle а Series of metabolic (p.14) 
reactions in aerobic (p 22) respiration (p 22), in 
which pyruvic acid (1) is broken down to carbon 
dioxide and water The energy released in this 
Process is used to produce ATP (p 26) from 
ADP (p 26) and orthophosphate (p 13) The 
Krebs cycle takes place in the mitochondria (p 21) 

tricarboxylic acid cycle TCA Cycle = Krebs 
cycle (1) 

citric acid cycle = Krebs Cycle (1) 

TP Quanosine triphosphate. A nucleotide (p 52) 
Similar to ATP (p 26). involved in the reactions 

Of the Krebs Cycle (1) 
AD nicotinamide adenine dinucleotide A 
hydrogen carrier їп the Krebs Cycle (1) 

FAD flavin adenine dinucleotide A hydrogen 
Carrier in the Krebs Cycle (!) 
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Photorespiration (n) the process in which plants 
in the presence of light, high oxygen 
Concentration (p. 12) and low carbon dioxide 
Concentration, will take up oxygen and give off 
Carbon dioxide. due to the oxidation of organic 
(р. 11) compounds produced by CO. fixation 
(0. 33). Photorespiration involves the 
Chloroplasts (р 32). mitochondria (p 21) and 
peroxisomes (p.21). Its function is unclear 


photorespiration со, € 
9; 


high О, concentration 
in plani tissue 


low CO; concentration 
^n plant tissue 


ADP adenosine diphosphate The Nucleotide 
(р 52) which results from the hydrolysis (p 13) 
of ATP (1), and which, with the addition of an 
orthophosphate (р 13) group. is used to 
synthesize (p 13) ATP 

ATP adenosine triphosphate The Nucleotide 
(р 52) which stores energy in the bonds 
between its three phosphate (p 13) groups. 
This energy is released by hydrolysis (p 13) to 
drive synthetic (р 13) reactions in the cell 

metabolic poison any substance, e 9 Cyanide 
that prevents the Production of ATP (t) in cells 
Without ATP as a Source о! energy for 


metabolism (p 14), cells and organisms quickly 
die 


Phosphorylation (п) the reaction in whicha 


Phosphate (p 13) group is added toa molecule 
(р 19) ед the Phosphorylation of ADP (1) to 
give ATP (t) 


oxidative phosphorylation the production of 
ATP (1) 


electron t 
Phosphorylation takes place in the 


(O.)is reduced (p 11) to water 
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carbohydrate (л) an organic (p 11) compound 
Containing carbon hydrogen and Oxygenina 
ratio of 1:2: 1 Starch (p. 30) and all sugars. in 
which plants store the energy obtained from 
light during photosynthesis (р 32), are 
Carbohydrates 

sugar (л) a carbohydrate (1) which is soluble 
(p. 12) in water and Sweet to the taste. e g 
Sucrose (1), glucose (1). Sugars are produced in 
photosynthesis (p. 32), and {һе energy obtained 
from them during respiration (p.22)is used to 
drive the reactions of metabolism (p. 14) 

glycoside (n) an organic (p. 11) compound 
Consisting of a sugar molecule (р 9) bonded to 
another organic molecule by a glycosidic bond 0) 

monosaccharide (л) а Simple sugar. with 
between three and seven carbon atoms 

hexose (n) any monosaccharide (1) containing six 
carbon atoms (p 8) eg glucose (1) fructose (1) 

pentose (п) any monosaccharide (1) with five 
Carbon atoms (р 8) Important pentoses are 
ribose and deoxyribose, which are found in 
RNA (p 51) and DNA (p 51) апа ribulose 
which, as ribulose-diphosphate (р 33). is used 
for СО, fixation (p 33)in photosynthesis (p 32) 

triose (n) any monosaccharide (!) with three 
Carbon atoms (p 8) 

glucose (n) a hexose (1). aldose (1) 
Monosaccharide (1). with formula C,H, „О, 
Glucose is the unit in polysaccharides (p 30) 
Such as starch (p.30) and Cellulose (p 17) It 15 
a product of photosynthesis (p. 32) With 


fructose (1). it forms the disaccharide (1) 
Sucrose (1) 


harid; 
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aldose (n) any monosaccharide (1) in which one 
carbon atom is in an aldehyde (—CHO) group. 
e.g. glucose (') 

ketose (n) any monosaccharide (1) in which one 
carbon atom (p. 8) is ina ketone (—CO—) 
group. e.g. fructose (+) 

fructose (л) a hexose (1). ketose (1) 
monosaccharide (!). with formula С.Н. Ол. With 
glucose (!). it forms the disaccharide (1). 


sucrose (1) 
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б=о < HocH 0. OH Эа 
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glycosidic bond the chemical bond between the 
sugar monomers (р. 10) ina disaccharide (1) or 
polysaccharide (р 30) The formation of the 
glycosidic bond is due to the reaction of the 
—QOH group on the first carbon atom (p. 8) of one 
sugar molecule (p. 9) with any —OH group of 
another sugar molecule; Н.О is produced and 
the sugars become linked by an oxygen atom 

disaccharide (n) a Sugar made of two 
monosaccharide (t) units. e.g sucrose (1) 


CH; OH og sucrose 
C— 0 
H H HOCH;,O H 
1н N oy il 
OH H H HO 
NI i/ -o7N 1/'сн,он 
e hydrolysis G сү 
H OH HO H 
glucose + fructose 


sucrose (л) С:. H.,0,, Adisacchande (1), formed 
from a molecule (р 9) of glucose (1) and a 
molecule of fructose (!) found only in plants It 
is the sugar which is obtained from sugar cane 


and sugar beet 
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oligosaccharide (п) any sugar made of anything 
between two and ten monosaccharide (p. 28) 
units 

polysaccharide (n) any polymer (p. 10) 
consisting of many monosaccharide (p 28) 
units, е.0. starch (1), cellulose (p 17) 


Starch (n)a Polysaccharide (1) in which the 
Carbohydrate (p.28) Produced during 

S stored in plants Starch 

'S а polymer (p 10) of glucose (p 28) units. It is 

deposited as small grains in chloroplasts (p. 32) 

and sometimes in amyloplasts (p 19) 


amylase (л) ап enzyme (p. 15) which Catalyzes 
(р. 15) the breakdown of starch (!) into 
monosaccharide (p.28) units 

diastase (n) - amylase (1) 

inulin (nja polysaccharide (!) made of fructose 
(p 29) monomers (p 10) Inulin isa storage 
Product in the roots of many plants 
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lipid (л) one of a group of chemical compounds, 
which contain glycerol (1) and fatty acids (1) 


Lipids are insoluble (p 12) in water 


fatty acid an 
formula Cn! 
a straight chain and 
atoms (p 8) is usually even 


saturated (20/) of any organic (p. 11) molecule 
ble bonds between its carbon 


the fatty acid (1) palmitic acid 


(p. 9) with no dou 
atoms (p. 8). e.g 
(CH,),;;COOH 
unsaturated (adj) of any organic ( 
(p. 9) with at le 
carbon atoms ( 
acid, (CH»)sCHCH(CH: )-COOH 
glycerol (л) CH: OH 
which combines wit 
lipids (1) 
phospholipid 
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aromatic (ad) of organic | 
which carbon at 
of six 


13) groups 


(na lipid (1) containing one or 


p 11) compounds in 
oms (p 8) are arranged in rings 


organic (p. 11)acid with the general 
H;40;. A fatty acid molecule (p.9) 15 
the number of carbon 


р 11) molecule 
ast one double bond between 
p.8).eg the fatty acid (1) oleic 


(CHOHCH. OH A compound 
h fatty acids (1) to form 


32- PHOTOSYNTHESIS GENERAL 


Photosynthesis (n) the process by which plants 
use energy from sunlight to produce 
carbohydrates (p. 28) from carbon dioxide 
(CO.) and water (Н.О). те the conversion of 
Simple inorganic (р 11) compounds to complex 
organic (p 11) compounds Sunlight energy is 
captured by molecules (p 9) of chlorophyll 
(p. 36) in the chloroplasts (1) of cells in green 
leaves. The general equation for photosynthesis 
ıs CO; + 4H;0 — (CH.O) - 3H О. O. Some 
bacteria (p. 119). also use this process 
Photosynthetic (ad). photosynthesize (v) 

autotrophic (adj) able to Synthesize (p 13) food 
from simple chemical Compounds. using 
energy trom light or chemical reactions Most 
plants are autotrophic autotroph (л) 

heterotrophic (adj) of organisms which need a 
Supply of organic (p 11) matter for growth Such 
organisms cannot synthesize (p 13) organic 
matter using energy from light Fungi (р 163) 
and animals are heterotrophic. as are many 
bacteria (p 119) heterotroph (n) 

chloroplast in) a green plastid (p 18) containing 
chlorophyll (p 36) Chloroplasts are the site of 
Photosynthesis (1) They contain their own DNA 
(p 51) and reproduce (p 59) themselves 
Chloroplasts are found in the cells of leaf 
lissues (р 88). and those of green stems 


chloroplast 


1 to more than 100 chioroplasts per сеп 


chloroplast envelope the double membrane 
(р 18) Surrounding the chloroplast (") 

stroma (^) the parts of the chloroplast (*) in 
between the stacks of grana (.1 The dark 


reaction (1) of Photosynthesis (* | takes place in 
the stroma 
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grana (л p! ) the stacks of flat vesicles (р 20) or 
thylakoids (+) - in the chloroplast (7). where the 
pigments (р 36) and enzymes (р 15) of the light 
reaction (p 36) of photosynthesis (") are found 
granum (sing | 

lamellae (л p! ) the membranes (p 18) of the 
grana (') of chloroplasts ( t lamella isng 1 

thylakoid (n) a Па! vesicle (р 20) in the grana i*; 
of a chloroplast (°) 

CO fixation the process in which СО dissolved 
in the intercellular spaces (p 95) 1s fixed into an 
organic (p 11) molecule (p 9) in the 
chloroplasts ("1 of plant cells This is an 
important part of the dark reaction (4) Usually 
CO reacts with ribulose-diphosphate (+) t0 
produce two molecules of PGA (:) 

reductive pentose pathway the set of reactions 
in photosynthesis (1) in which CO ıs fixed by 
ribulose-diphosphate (+). à pentose (p 28) 
sugar. to give PGA (+) which ts used 10 produce 
a hexose (p 28) sugar and more ribulose 
diphosphate which is used for further со 
fixation (!) This pathway is driven by energy 
from ATP (p 26) produced in the light reaction 
(p 36) It also requires NADPH ip 38) from the 
light reaction for the reduction (p 11) о PGA 

dark reaction tne part о! photosynthesis in 
controlled by enzymes (р 15) rather than light 


ie CO hxation t’) and the reductive pentose 


pathway [un 
ribulose-diphosphate a compound consisting of 

a molecule (p 9) of the pentose (p 28) sugar 

ribulose and two phosphate (p 13)groups Itis 


the main compound involved in CO fixation {*) 
during photosy 


nthesis 4" 1115 also c alled 
ribulose-bis phosphate and HuDP 

ribulose-diphosphate carboxylase i^o 
that calalyzes (p 15) 


CO fixation (ty by 
se diphosphate (1 


"шй 
phosphoglyceric acid Pi 
inreg atoms їр Biot carbon whic 
product of Ihe reaction between СО and 


зА Acompout 


nis the first 


nbulose diphosphate t) n The reductive 


e pathway t° 
vcenc acid 


t photosynthesis (* 


РСА phospnog 
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glyceric acid-3-phosphate - phosphoglyceric 
acid (p.33) 

Calvin cycle the reductive pentose pathway 
(p. 33) of Photosynthesis (p. 32), named after 
опе of its discoverers. The cycle was worked 
out in the 1940s and 1950s. Itis also known as 
the C; pathway (1) 


Calvin cycle 


from atmosphere and soil 


from tight reaction 
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sedoheptulose (л) à monosaccharide (p. 28) with 
seven carbon atoms (p. 8). produced in the 
Calvin cycle (!) 

C, pathway the fixation of CO; (р 33) by ribulose- 
diphosphate (p. 33) to produce two molecules 
(p.9) ofa compound with three carbon atoms 
(p 8) (PGA (p.33)) Most plants use this 
pathway. and are called С, plants. It is also 
known as the reductive pentose pathway (p 33) 


C, pathway of CO, fixation and the Calvin cycle (!) 


bundle sheath cells 


crassulacean aci: 
metabolism (AM) 


night stomata open, CO; 


enters 
eo хей by phosphoenol- C, pathway kind of CO, fixation (p. 33). found 
yruvic acid. producing malic especially in tropical (p. 162) monocotyledons 


aci 

ч (p. 130). In this pathway CO, is fixed by a 
compound with three carbon atoms (p.8) 
(phosphoenolpyruvate) to produce a molecule 
(p.9) with four carbon atoms (malate) This 
occurs in mesophyll (p. 95) cells in the leaf. The 
malate is then transported to bundle sheath 

s, where the CO, 15 released and 


(р 106) cell 
fixed by ribulose-diphosphate (p. 33) in the 
di normal way. Plants which do this are called С. 
pies an plants 
dis crassulacean acid metabolism CAM. A kind о! 
GO: released trom CO, fixation (p.33). found in many succulent 
ribulose cipe dt (р 99) plants. such as the family Crassulaceae 
а " P CO; is fixed by phosphoenolpyruvate. asinthe 
J C, pathway (1). t0 produce malate; this occurs 


nen the stomata (p. 96) аге open 
hen the stomata are closed. 
the CO; !5 released and fixed again by ribulose- 
diphosphate (p 33) This reduces the water loss 


by transpiration 


in the night, м 
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light reaction the chemical reactions of 
photosynthesis (p 32) which require light 
These reactions. in which pigments (+) are used 
to trap light energy, are the splitting of water 
(Н.О) molecules (p 9) to give hydrogen and 


Oxygen. and the production of ATP (p 26) and 
NADPH. (p 38) 


Photolysis of water the part of the light reaction 
(ot photosynthesis (р 32) in which water 


molecules (p 9) are Split to give hydrogen and 
Oxygen 


Hill reaction the name for the part of the light 
reaction (1) of photosynthesis (р 32). after R 
Hill who first Observed it in 1937 11 involves the 
reduction (p. 11) of NADP to NADPH. (p 38j 


Chlorophyll ( 
(р 32) Others, е9 phytochrom 
to control growth 

chlorophylls (пр!) Magnesium-c 
Pigments (t), found in the chloro 
all plants. which trap light en, 


ontaining green 
Plasts (p 32) of 


Chlorophyll a (С..н. О.М. 
(Сон. O.N.Mg) 
accessory Pigment а Pigment (1) which is 
involved in Photosynthesis (р 32) but not 
directly in the Capture of Sunlight ene, 


(р 8) cartier in 


co, (CH;O)s 
carbon carbohydrate 
dioxide 
the links between the light 


reactions and garh reactions 
Of photosynthesis 
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chlorophyll 
WO => С.5Н;205№:М9 


Wal: н о 
inchlorophyl @ ==> CssHz006N4Mg 


УАУ - 
a | xanthophyll (n) а brown oF yellow carotenoid (1) 
HC—C-O pigment (1), present in the plastids (р 18) of 
үн liu many plants 
CH, ! Н; carotenoids (^ p/ ) a class of non-protein (p 56) 
20 brown. orange and yellow pigments (1), some of 
O-C-O which are accessory pigments (1) in 
П photosynthesis (р 32) 
CH; carotene (n) an orange carotenoid (1) accessory 
CH р pigment (1) found in chloroplasts (р. 32) C, H., 
H,c-¢ riboflavin (n) vitamin B Riboflavin is required by 
1 cellsasa coenzyme (р 15) in many oxidation 
CH; (p 11)reactions. including those of 
cH photosynthesis (р 32) 
е flavoprotein (n) he group name for yellow- 
CH; coloured protein (p. 56) bonded to riboflavin (*) 
H,C-CH involved in electron transfer (p 40) reactions 
1 cytochromes (7 p/ ) 2 group of iron-containing 
GH: proteins (p 56) concerned with the electron 
CH, transfer chain (р. 40) of photosynthesis (p 32) 
[i and with the use of oxygen in aerobic 
CH; respiration (p 22) The iron atom (p 8)ina 
H4,C-CH cytochrome molecule (p 9) 1ѕ а! the centre of a 
cH porphyrin (р 38) ring. or haem (+) 
2 ferredoxin (n)a non-haem (1) iron-containing 
БН» protein (p. 56) in the chloroplast (p 32) which is 
CH; involved in the photosynthetic (p 32) light 
1 reaction (p 32) 
H4C-CH haem (л) a porphyrin (р 38) ring, with an atom 
GENE БН (р 8) ot iron in 115 centre. e g in cytochromes (') 
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Porphyrin (л) lype of molecular Structure in which 
four pyrrole (1) groups are arranged in a ring 
around a central metal atom (р 8) Part ot the 


ring. Four Pyrrole groups make upthe porphyrin 
(1) structure in Chlorophyll (p 36) and 
Cytochromes (p.37) 

action spectrum the wavelength (1) or 
wavelengths of light which activate a 
biochemical Process. Blue and red light аге 
needed for Photosynthesis (p 32) 

absorption spectrum the wavelengths (1) ог 
Colours of light which are absorbed by а 


St production Of light by 


Oxidizeg (р 11 
reduced form ıs NADPH 

reaction (p 36) NADP acc 
atoms теби 
Molecules giving NADPH 

in the reduction of СО loc 
"п the dark reaction (р 33, 


(0 11) forms The 
During the light 


Which is then used 
arbohydrate (p 28) 


action spectra and 
absorption spectra in 
Photosynthesis 
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chlorophyll a 
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photophosphorylation (n) the part of the light 
reaction (р 36). in which ADP (р 26) 1S 
phosphorylated (p.26) to ATP (p. 26) using 
energy from light 


cyclic phosphorylation 
high-energy 
stale 
ADP + Pi 
ight 
АТР low-energy 
state 
products 


cyclic phosphorylation a photosynthetic (p 32) 
reaction (р 11) cycle in which light energy 15 
used to produce ATP (p 26) from ADP (p 26) 


and orthophosphate (p 13) 


Non-cyclic phosphorylation 


products ГАТР, NADPH», Ог 


high-energy 
state 


electron 
transter 


light 


low-energy 
state 


non-cyclic phosphorylation a photosynthetic 
(р 32) reaction sequence in which light energy 
is used to produce NADPH. (1) and oxygen 


from NADP and w 


ADP (p 26) and orthophosphate (p 131 
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electron transfer chain (1) a set ot redox ip. 11) 
reactions in the light reaction їр 36) ot 
photosynthesis (p 32) involving plasto 
(p. 36), plastoquinone |p 36) and cytochromes 
(0. 37). in which АТР (р 26) is produced (21a 

Set of redox reactions in aerobic respiration 


(p.22) involving cytochromes and also 
producing ATP 


electron transter chain 


— кты 
| 
quinone 
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genetics (n) the study of the mechanism of 
inheritance (1). and the control of the 
characlerislics of an organism by its genes (+) 
geneticist (71 И 

gene (n) a length of DNA (p 51) in a chromosome 
(p 46) Agene codes for a particular cnaracter 
of the cell or organism and can be regarded as 
a unit of inheritance (+) genetic (2c) 

pleiotropic (30/) of genes (1) which appear t0 
control several different characters in an 


organism 
genome (n) the genetic |") material on the sets о! 
chromosomes (p 46) in a cell The smallest 


genome consists of all the genes (') опа 
haploid (р 50) set of chromosomes A diploid 
(p 50) cell. with two sets of chromosomes. 15 
said to have a diploid genome 

clone (л) a set of cells or individuals (p. 135) 
reproduced (p 59) vegetatively (p. 60) from the 
same onginal cell or organism All members of a 
clone have exactly the same genome (1) ог 
genetic (1) material 

genotype (^?) the allelic (p 43) composition of a 
single locus (р 44), several loci. or the entire 
genome (1) of an individual (p. 135) genotypic 


(ad 
phenotype (7) 

an organism regar! 

interaction (p 144) 


the observable characteristics of 

ded as the result of the 

between the genotype | 1) 
and the environment (p 149) phenotypic (adj 

aberration (^) an unusual phenotype (1). resulting 
from genetic (") abnormality or mutation (p 54) 
aberrant (20/) 

genecology (n) the study of the distribution of 
genes (!) na population (p. 135) of organisms 

habitat (p. 1 49) 


in relation to their 
ng о! characters {гот one 


heredity (7) ne pass 
generation (p 63) to the next hereditary (20) 


inherit (v) t0 receive genetic ( t) material or 
characters from parents and ancestors 
inheritance (^) 

trait (n) a character OF set of characters 

wild type ‘пе phenotype ( 1) which most of the 
individuals (р 135) in a population (р 135) have 
in their natural habitat (p 149) 
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Mendel's Laws the laws of inheritance (p 41) 
worked out by an Austrian, Gregor Mendel 
(1822-1884) in 1866, Mendels first law is the 
law of segregation (1) and the second is the law 
of independent assortment (1) Mendelian 
inheritance 

segregation (n) the Separation of each of a pair of 
alleles (1) into different gametes (р 61).asa 
result of meiosis (p. 49). This 15 the mechanism 
behind Mendel's first law (1). which states that 
alleles brought together in the F, generation (1) 
can be segregated in the F; generation (1) 


Mendel's laws smo eas 


*hinkled pea 
1 segregation @ Q 
P (parental) nomozygous tor S ss hom 
generation dominant gene S Š te 


F, generation 


3gametes (ova) 


F; generation 
3s 


тооп @ 


(homozygous tor 
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wnnkled 


Mendel's laws smooth — 
S green peas 


2 indep ow 
dependent assortment yellow peas єсүү 


ssyy 
homozygous for homozygous for 
recessive genes 


P (parental) dominant genes s (wrinkled) and 


generation S (smooth) 
апа - 
Y iyellow) gamers y (green) 

Cross-tertilization. 


neterozyaous 
SYA 
* 


F, generation 
selt-fertiization 


Qgametes (ova) gametes (pollen) 


F; generation 

9 smooth yellow 

3 wrinkled yellow 
3 smooth green 

1 wrinkled green 


ssortment Mendel s second law 
es that most of the characters о! 
pear in any combination in their 


independent a 
(t). which stat 


alleles 
S parents can ap 


offspring (p 44) 
alleles (n p/ ) two genes (p 41), each occupying 


{һе same position Or locus (p 44) on two 
homologous (p 46) chromosomes (p. 46) 
Alleles may have small diflerencesinthe — 
sequence of bases (p 52) in their DNA (р 51) 

cytoplasmic inheritance inheritance (p 41) of 
characters coded (р 53) by DNA (р 51) 1n the 
mitochondria (p 21) chloroplasts (p 32) or in 
other parts of the cytoplasm (p 18) 


plasmagene (7) any gene (p 41) that is not 
the nucleus (р 19).1e genes that 


some bi contained in D 

Some pos: combinations 

Some possiblecombnations, ^ ате found in the cytoplasm (p 18) 1652 genes 

iid are passed from one generation (p 63) to the 
entance (1) The 


next by cytoplasmic inhi 
inhentance о! plasmagenes does not usually 


obey Mendel s laws since they are nol 
organized into chromosomes ip 46) 
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locus (n) a position on a chromosome (p.46) 
loci (p!) 

homozygous (adj) having identical alleles (р 43) 
at the same loci (t) on two homologous (p 46) 
chromosomes (p 46) homozygosity (л) 

heterozygous (20) having non-identical alleles 
(p 43) at the same loci (1) on two homologous 
(p 46) chromosomes (р 46) 
heterozygosity (n) 

dominant! (adj) of alleles (p. 43) which have the 
same effects in the heterozygous (1) and 
homozygous (!) conditions dominance (5; 


only be seen in the homozygous (!) condition 
Condition, itis the 


recessive allele 
which controls the Phenotype (p 41 ) 


Populations (p 135) to breed with each other 


ferent places or 
P. 149), because they flower 
at different times of year. or because 


whose effects can 


locus 


схуг2 1 
homozygosity and 


heterozygosity 
A B 


à population (p. 135) 


monohybrid inheritance the inheritan 
Of one pair of genes (p.41) 

dihybrid inheritance the inheritance (p 41 )of 
two pairs of genes (р 41) 

Pure line a series of generations (р 63) that are 
homozygous (1) for all characters 

offspring (n) = Progeny (p. 59) 

chimaera (n) a plant whose tissues (p. 88) are of 
more than one genetic (р 41) king 
happen due to mutation: 


Ce (p.41) 


metaphase nuci 
E vedi 


anaphase '' 
ратат at сел! 


interphase ~ 
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cell division the process in which a cell divides to 
form two new cells. each containing a nucleus 
(р 19) Cell division is either mitotic (+) or 
meiotc (p 49) 

cytokinesis (л) the division of a cell into two cells 

binary fission the division of a cell into two 
identical cells 

mitosis (n) vegetative (p 60) or somatic (1) cell 
division (1). in which the chromosomes (р 46) in 
the nucleus (p 19) are duplicated into two 
chromatids (p 46) The nuclear membrane 
(p. 19) breaks down. the centromeres (р 46) 
divide, ana the chromatids move to either end of 
the cell on the spindle (p 46) Nuclear 
membranes re-form around each group of 
chromatids, and a new cell wall (p 17) 15 laid 
down between them In this way each new cell 
gains exactly the same chromosomes and 
genetic (p 41) material The four stages of 
mitosis are prophase (:). metaphase (+) 
anaphase (1) and telophase (+) mitotic (aaj) 

somatic (adj) of any process, OF part ofan 
organism. that is not connected with sexual 
reproduction (р. 59), e.g, mitosis (1) is somatic 
cell division (1) 

prophase (n) the first stage in cell division (1), 
when the chromosomes (p 46)in the nucleus 
(p. 19). when stained (р 171). become visible as 
short. thick, helically (p 51)coiled threads 

metaphase (^) {һе second stage in cell division 
(лап which the nuclear membrane (p 19) 
breaks down, and the centromeres (p 46) of the 
chromosomes (р 46) position themselves at the 
centre of the spindle (p 46), forming the 
metaphase plate 

anaphase (^) the third stage of cell division ('). in 
which the chromatids (p 46) separate from 
each other and move to the ends. or poles, of 
the spindle (p 46) 

telophase (^) the last stage :п cell division (!) 
when the chromatids (p 46) are at either end of 
the spindle (p 46) and the new nuclear 
membranes (p 19) are being synthesized (p 13) 

interphase (7) the period between one cell 
division (!) and the next 


46 - CELL DIVISION CHROMOSOMES 


Centromeres 


Pairs of homologous chromosomes 


Chromosome (n) threadlike bodies containing 
DNA (p.51), RNA (p.51). and protein (p. 56), 
found in the nuclei (p.19) of all cells They are 
usually only visible during cell division (p.45). 
during which lhey become shorter and thicker 
All the vegetative (p.60) cells ina plant. and ina 
species (p. 134), have the same number of 
chromosomes 

homologous 


of the same length as each other. 
chromatid ( 


Centriole 


he region in the Cytoplasm 
5 rise to centrioles (1) during cell 
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the effect of colchicine in mitosis 


nuclear membrane 
reforms. containing 

twice as many chromosomes 
as original nucleus 


prophase chromosomes divide 
nucleus normally into chromatids. 
no spindle formed 


oni colchicine (л) an alkaloid (p. 148) which inhibits 
ere m esses (P. 14) the synthesis (p.13) af he spindle (1) т 
the metaphase (p. 45) stage of mitosis (p. 45). It 
is used in many genetic (p. 41) experiments, as 
— ____- its effect is to produce tetraploid (p. 50) cells 
when the new nuclear membrane (p. 1 9) forms 
at the end of mitosis 
2 homologous chromosomes. crossing-over the exchange of some of the 
g corresponding parts. each with the same set of 
chiasma loci (p. 44). of homologous (1) chromosomes (0) 
at the first meiotic (p. 49) division, during which 
chiasmata (1) are formed. The result of 
crossing-over IS recombination (1). 
synapsis (n) the pairing of homologous (!) 
chromosomes (!) during zygotene (p. 49) in the 
first meiotic (p. 49) prophase (p. 45) 

y chiasmata (n.p!.) the points in a bivalent (1) where 
the two chromosomes (1) appear to be joined 
and crossed over. Chiasmata can be observed 
during diplotene (p. 49). chiasma (sing. ) 

bivalent (n) a pair of joined homologous (!) 
chromosomes (1) during the first meiotic (p. 49) 
bivalent or tetrad prophase (p. 45) 
tetrad! (n) another name for a bivalent (1) in 
meiosis (р. 49). so called because it consists of 


four chromatids (1) in two pairs 
=E recombination (n) the process by which offspring 

(p.44) can gain combinations of genes (p.41) 

different from the combinations in either of their 


parents. This happens as a result of crossing- 


genetic material exchanged. Aver (1) olehrümbsomesri) 
chromosomes separate 


chiasmata formed 
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1st division 


li meiosis 
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zygolene 


pachytene 
‘Arome 


Osomes 
split inte 
ids, 

at the 
centromere: 
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diakinesis 
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telophase II 
nuclear 
membranes 
and nucleoli 
formed in 4 
daughter cells 


anaphase II 
chromatids 
move to 
opposite poles 
of spindle 


metaphase 11 
chromatids 


arranged 
W on spindle 
NS SZ 
a M Уу 
S uy oe 
> M7 prophase II 
chromosomes 
v Split into. 


chromatids 
anaphase | 


2nd division 


hase | 


differences between 
mitosis and meiosis 
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meiosis (л) cell division (р 45) that produces 
haploid (р 50) sex cells (p. 61) from diploid 
(p 50) cells Meiosis involves two cell divisions 
(1) the replicated homologous (p. 46) 
chromosomes (p. 46) pair with each other on 
the spindle (p. 46). crossing-over (p 47) 
happens at this stage The chromosomes then 
separate to either end of the spindle (2) The 
chromatids of each chromosome come apartat 
the centromere (p. 46). and separate to each 
end of the second spindle There is usually no 
interphase (p. 45) between the two divisions. 
Meiosis occurs in all organisms which 
reproduce (p. 59) sexually (p. 59). meiotic (20/) 
reduction division a name sometimes given to 
meiosis (1), because the daughter cells receive 
a haploid (p. 50) set of chromosomes (p. 46) 
from the diploid (р 50) parent cell 
leptotene (л) the first stage in the first meiotic (1) 
prophase (р 45). in which the chromosomes 


(p 46) appear as thin threads 
he stage in the first meiotic (n 


zygotene (n) t 
prophase (р 45) when the homologous (p 46) 
chromosomes (p. 46) come together to form 


bivalents (p. 47) 


pachytene (л) the sta 
(p. 45). when the chromosomes 


ge of the first meiotic (') 


prophase 
(p. 46) become shorter and thicker. and can 
clearly be seen to have replicated (p 54) into 


chromatids (p. 46) 
diplotene (7) the stage in the first meiotic (1) 
prophase (р. 45), when the centromeres (p 46) 
of paired chromosomes (p 46) move away from 

each other and crossing-over (р 47) сап be seen 
diakinesis (7) the last stage in the first meiotic (") 

prophase (p 45), when the chromosomes 

(p 46) are shortest and thickest. andthe 

nuclear membrane (p 19) disappears 
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YPLOID 


haploid phase 
n chromosomes 


organs 


ertilization of 
egg cell by 
pollen cell 


gametes in 
pollen (3) 
and ovules (9) 


haploid (adj) of cells with one set of 


chromosomes (p. 46) in their nuclei (p 19) 

diploid (ас) of cells with two sets of 
Chromosomes (p 46) in their nuclei (р 19) The 
Sets are said to be homologous (p 46) 

triploid (adj) of cells which have three sets of 
homologous (р 46) chromosomes (р 46) т 
their nuclei (р 19) 

tetraploid (adj) of cells which have four sets of 
homologous (p 46) chromosomes (p 46)in 
their nuclei (p 19) 

triploid 


99 formation 
О! endosperm g 


паров 
in angiosperms © gamete in) 

p» E ux endosperm 
dipioid 


endosperm Inploid 
сеї (2n) fusion endosperm 
n embryo sac 


mothercell (За) 

Polyploid (adj) of cells which have three or more 

Sets of homologous (p 46) chromosomes 

(р 46) in their nuclei (р 19) 
allopolyploid (n)a polyploid (1) species (p 134) 

with sets of chromosomes (p 46) from two or 

more different species This can be the result of 

hybridization (р 63) between species 
autopolyploid (n) a polyploid (1) species (p 134) 

with all sets of chromosomes (p 46) coming 

from the Same species 


mitotic 
divisions 
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nucleic acid a long chain polymer (p. 10) 
consisting of nucleotide (р 52) units. There are 
two kinds of nucleic acid. DNA (+) and RNA (1). 
which are found in the cells of all living 
organisms 

DNA deoxyribonucleic acid The main nucleic 
acid (!) in the chromosomes (р 46) of the 
nucleus (р 19) of a cell The DNA molecule 
consists of two chains of nucleotide (p. 52) 
polymer (p 10). arranged in a double helix (1) 
The sugar in the nucleotides of DNA is 
deoxyribose DNA controls protein synthesis 
(p 57) by the processes of transcription (p 56) 
and translation (p. 56) It is replicated (p 54) by 
a sell-copying process, and il iS the hereditary 
(p. 41) material of all cellular (p. 169) organisms 
and some viruses (р 118) 


diagram of the DNA double helix 
bonds between 


bases 


helix (n) a thread or line coiled like a screw 
Molecules of DNA (!) have this shape. with two 
helices (р!) coiled together double helix 


RNA ribonucleic acid The nucleic acid (1) directly 
involved in protein synthesis (р 57) RNA differs 
from DNA (1) by having uracil ip 53) instead of 
thymine (р. 53) and ribose instead of 
deoxyribose in its nucleotides (p 52) The RNA 
polymer (p. 10) 1s usually a single strand There 
are three main kinds of RNA messenger RNA 
(mRNA). which carries the genetic code (p 54) 
from the nucleus 10 the cytoplasm (p 18) 
transter RNA (tRNA). to which amino acids 
(p 56) are attached before protein synthesis 
(р 57) and ribosomal RNA (rRNA). which is a 
structural part of the nbosomes (p 56) 


52 - NUCLEIC ACIDS. NUCLEOTIDES 


the common bases in the nucleotides of DNA and RNA 


pyrimidines 


\ П thymine 


cytosine 


uracil 


nucleotide (5) а molecule with а 
Sugar. a phosphate (p.13) grou 
(Иог Pyrimidine (1) 
Nucleotides are the 
Chain polymers (p 1 

base? (n)a Purine (1) 


a chain of nucleotides 


pentose (p 28) 
P. and a purine бынын 
base (1) Containing nitrogen : 


nucleotide basic structure 


units which form the long 
0). nucleic acids (p.51) 
Ог pyrimidine (4) unit 


Purine (5) one of the two kin 


ng base (1) in пис! 
Purine molecule (р 9) con 


ds of nitrogen- 
eic acids (p 51) A 
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adenine (n) a purine (1) base (1) which pairs with 
thymine (1) in DNA (р 51) and with uracil (1) in 
RNA (p.51) 

guanine (л) a purine (1) base (1) which pairs with 
cytosine (1) n DNA (р 51) and АМА (p. 51) 

pyrimidine (n) one of the two kinds of nitrogen- 
containing base (1) found in nucleic acids 
(p.51). The molecules (p. 9) consist of a single 
ring of carbon and nitrogen atoms (p 8) The 
main pyrimidines in nucleic acids are thymine 
(1). cytosine (1). and uracil (1) 

cytosine (n)a pyrimidine (1) base (1), which pairs 
with guanine (1) in DNA (p.51) and RNA (p 51) 

thymine (л) а pyrimidine (1) base (1). which pairs 
with adenine (!) in DNA (p.51) 

uracil (n) a pyrimidine (1) base (1) found in RNA 
(p.51), which pairs with adenine (1) during 
transcription (p. 56) and translation (p. 56). 

codon (л) а sequence of three nitrogen- 
containing bases (!) in the triplet code (p 54) оп 
a molecule (p. 9) of messenger RNA (p.51) 
which pairs with an anticodon (1) on a molecule 
of transfer RNA (p. 51) during translation (p. 56) 
Because each base only pairs with one other 
base, each codon has its own anticodon, e.g. а 
codon consisting of adenine (1). guanine (1) and 
cytosine (1). ог АСС. will pair with an anticodon 
of uracil (1). cytosine and guanine, or UCG 

anticodon (л) a sequence of three nitrogen- 
containing bases (1) in a molecule (p. 9) of 
transfer RNA (p.51). which pairs with a codon 
(1) оп a molecule of messenger RNA (p 51) 
during translation (p 56). Each molecule of 
transfer RNA has only one anticodon, 
corresponding to the particular amino acid 
(p. 56) to which it is attached during protein 
synthesis (р 57).eg one of the anticodons for 
the amino acid serine 15 a sequence consisting 
of uracil (1). cytosine (1) and guanine (1), or 
UCG 

nonsense codon à codon (1) that does not code 
for any amino acid (p. 56) Only three of the 64 
codons in the genetic code (p. 54) are 
nonsense. and their function 15 to code for the 
ends of polypeptide (p 56)chains 


54+ NUCLEIC ACIDS GENETIC CODE MUTATION 


genetic code the name given to the 64 possible 
Sequences in which any three of the four 
nilrogen-containing bases (p 52) of RNA 
(p. 51). adenine (p 53) uracil (p 53), guanine 
(р 53) and cytosine (р 53) can be arranged 
Each group of three. or triplet. codes for a 
Particular amino acid (р 56) in protein synthesis 
(р 57) Because there are only 20 amino acids 
most of them are coded for by more than one 
triplet of bases 

triplet code a name tor the genetic code (1). so 
Called because the code Consists of nitrogen- 
Containing bases (p. 52) in groups of three 

replication (n) the process by which new DNA 
(р.51)15 made The two Strands in the DNA 
double helix (p. 51) separate, and a new strand 
of nucleotide (p 52) polymer (p 10)is 


h one Because each 
nitrogen-containing base (р 52)in the 


erm fora Change in the 
5 (р 52) in the DNA 


volution (p 139) mutate (v) 
that causes mutations (t) 
rays or certain chemicals 


vidual ip 135) which Shows the 
ation (t) phenotypically (p 41) 
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amino acids and the genetic code amino acid general formula Goo" 
нну-ф-н 
R = side group R 
codon aminoacid side group (R) sidegroup(R) aminoacid codon 
GGU 
n 5 
ААА } lysine ^ —CH,CH;CH,CH;NH: aü SE. 
GGG 
AAU Y asparagine - CH; CONH; 
am $ aspartic f GAU 
ACU “CH COO acid \ GAC 
ACC { threonine. — CHOHCH; 
AC d - glutamic f GAA 
23 —CH;CH;COO gue 1 GAG 
AGU serine — —СН;ОН GCU 
ДЕЕ) Je —CH; alanine | E 
АСА arginine —CH;CH;CH;NHC, EE 
AGG S. 
u- GUU 
AUU І E 
AUC } isoleucine | CHCH;CHCHs CH,CHCH; valine 4 GUC 
AUA 1 GUG 
H,SCH Ho=CH 
AUG } methionine - CH;CH;SCH; zie ен phenylalanine { YUY 
- Ñ 
coo — 
ccu He 7 нс=сн 
ССС | proline н.с р 
ССА E d з 
ссе HjC—NH Hs mir 
—CH,CH leucine 
4 ay (506 
1 CH; 
fw 
SAU) histidine —св—С || HC—CH 
CAC А f бай 
cH —CH;C COH tyrosine ( НАН 
\ 
à UU ШШ 
CAA à ONH. 
САА } glutamine —CH,CH,CONH: " аңда ^ синае { UBL 
m 
egu zo 
GRE [ arginine —CH,CH:CHANHG He cH 
Ссс н g cH 
AND CH; —cH,C th tryptophan (vec 
1 pL. 
a нб. mA-—- 
=e os оси 
—CH;,OH serine ES 
UCG 


56 - PROTEINS/GENERAL 


Protein (л) a substance made of one or more penlide bond between 
polypeptides (1). which themselves are made of amino 
amino acids (1). There are very many different R, 


kinds of protein, each with its own sequence of | 
amino acids. Some are structural. e.g in H—C—NH; 
membranes (p. 18). and others are enzymes 
(р. 15) which catalyze (p. 15) reactions in cells 
amino acid any one of a class of organic (p.11) 
Compounds with a carboxyl group (—COOH). 
ап amino group (NH;) and a "'Side-group' all 
attached to a central Carbon atom (p.8) H 
Different amino acids have different side- нь C— 
groups. There are about 20 different amino 
acids found in proteins (1), which they form COOH 
when linked together in a chain or polymer (p. 10) 
peptide (n) a Compound made of two or more 
amino acids (1) joined ina polymer (p. 1 0) 
Polypeptide (n)a peptide (1) with a large number 


В. anc В are side groups 


folded to form Proteins (t) 


transcription (n) the process in which mRNA 
(p.51) is produced in the nucleus (р. 19) ofa 


N synthesis (1) in 
51 ) Carrying amino 
genetic code 


contain many thousands of 
are found either on the end 
(oras polysomes (1) 
Polysome (n)a group of ribosomes (1) joined 
logether by a strand of MRNA (p.51) 


ribosomes, which 
oplasmic reticulum 
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protein synthesis the building of polymers (p. 10) 
of amino acids (1), which takes place on the 
ribosomes (!) of a cell. Each amino acid is 
attached to a molecule (p. 9) of (RNA (p. 51) 
before synthesis starts The anticodon (p 53) 
onthe tRNA must be matched with the codon 
(p. 53) on a molecule of MRNA (p 51) which 
runs through the ribosome. before its amino 
acid can be joined onto the polypeptide (!) 
chain which will become the protein (1) 


protein synthesis transcription and translation 


DNA molecule 


CTAAAAGCGTTC 


mRNA is synthesized 
on template of DNA 


GAUUUUCGCAAG 


21 —т— —— messenger 
codons RNA molecule 


nucleus 


cytoplasm 


transfer RNA molecules, 
each with its specific. 
amino acid 


translation: anticodons on 
tRNA molecules recognize 
codons on mRNA molecule 


anticodons 


messenger 
C GC A А С RNAmolecule 


bases in DNA and RNA 
adenine 

cytosine 

G= guanine 

T = thymine (ОМА only) 
U = uracil (RNA only) 
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primary, secondary, tertiary and quaternary structure of proteins 


FJ зы үүтү Y EX 


amino acids 


secondary 
structure 
tertiary 
Structure 
quaternary 
structure 


Protein structure the str 
Can be studied at four | 


Protein molecule (p. 
Structure of 
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reproduction (n) the process in which an 
organism produces offspring (p. 44) like itself 
Reproduction can be sexual (1) or asexual (1), 
andis one of the most important characteristics 
of living organisms. reproduce (v). 
reproductive (adj) 

progeny (п) the offspring (р. 44) or young 
produced by an organism during reproduction (1), 

sexual (ао) of reproduction (1) which involves the 
fusion (p. 61) of two cells and their nuclei (p. 19) 
from two parent individuals (p. 135). so that the 
offspring (p. 44) receives genetic (p. 41) 
material from both parents Sexual reproduction 
occurs in all the divisions (p 134) of the plant 
kingdom (p. 134). sex (n) 

breed (v) to reproduce (1) sexually (1). 

asexual (adj) of reproduction (!) {гот one 
individual (p. 135), without the fusion (p. 61) of 
sex cells (p.61) from two different parents 
Asexual reproduction IS common in the plant 
kingdom (p. 1 34), Many plant species can 
reproduce both sexually (1) and asexually 

apomixis (n) the production of propagules (1) by 
the female reproductive organs (p.88) of a 
plant, without the sexual (1) fusion (p. 61) of 
cells. In one type of apomixis, the embryo (p. 85) 
develops from the unfertilized haploid (p. 50) 
egg-cell (p. 61), in which case the offspring 
(p.44) are usually sterile (p. 62).In others, the 
embryo develops from diploid (p. 50) tissue 
(p. 88) in the ovule (р. 78), in which case the 
offspring are fertile (р 62). apomictic (20/) 

propagule (n) any reproductive (1) unit which 
gives rise to a a) (р 135).ео.а 

ѕроге (р.66) 

Nene (n) asexual (!) production of 

embryos (р. 85) and seeds in flowering plants 


130 
Ns (n) asexual (!) reproduction (1) in which 
embryos (р. 85) and propagules ("аге 


eiosis (p. 49) occurring 
d (p.50) 
apospory (7) production of a diplo! 
Pes netophyle (p.65) from vegetative (p 60) 
cells of the sporo! 
the production of spores ( 
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vegetative reproduction a type of asexual (p 59) vegetative reproduction 
reproduction (p.59) in which a whole new plant bulb 
1S produced from an organ (p.88).eg.a 
rhizome (1), bulb (1). or tuber (1), which is not 
involved in sexual (p.59) reproduction 

vegetative (adj) of any part of a plant which is not 
involved in sexual (p.59) reproduction (р 59) 
Stems, leaves and roots аге vegetative organs 
(р 88) new shoot 

bulb (n) an organ (р 88) of perennation (р 117) dns 
and vegetative reproduction (t) in many 1 zu 
monocotyledons. Bulbs are usually 
underground, and Consist of a short axis (p.92), 
with many overlapping thick leaves These 
leaves generally lack chlorophyll (р 36) and 
Contain stored food 

bulbil (n) a small bulb (t). 

corm (n)a thickened stem base. usually 
underground, with buds (p. 110) in the axils 
(p. 96) of dead leat bases, Corms are organs 


(p. 88) of vegetative reproduction (1) and 
perennation (p. 1 17) 


rhizome (n) a stem whi 
S (p.110) which produce 
y of vegetative reproduction 


new shoot 

arising trom 
leat axi 

in bulb. 
: 


pi nng 
Ch grows along under the SOPIS 


1 young plant 
) which produces roots anda grows at apex 


of runner 
а way of = ih 


2 old runner dies mature 
its roots. This is a way of new plant produces new 
vegetative reproduction (1) 

e Nt growing from the base 
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gamete (л) a haploid (p. 50) sex cell (1). whose 
function ıs to join with a gamete of the opposite 
sex. to form a diploid (p. 50) zygote (1). In plants. 
gametes are produced by the gametophyte (p 65) 

sex cell = a gamete (!) 

ovum (л) an egg-cell (1) or female gamete (1) 

egg-cell (n) the female gamete (1) or ovum (1) 

anisogamous (adj) of plants which produce 
gametes (!) of different sizes, sometimes known 
as microgametes (male) and megagametes 
(female). All plants growing on land are 
anisogamous. anisogamy (n) 

heterogamous (adj) having male and female 
gametes (1) of different sizes, ге anisogamous 
(1). heterogamy (л) 

isogamous (adj) having male and female 
gametes (!) of the same size. This 15 
characteristic of some algae (p. 119) 
isogamy (л) 

oogamous (20/) having a small motile (p 121) 
male gamete (!) and a large non-motile female 
gamete. as in bryophytes (p. 122) апа 
pteridophytes (p. 126). oogamy (п) 

zygote (n)a diploid (p.50) cell which is produced 
by the fusion (1) of two haploid (p.50) gametes 
(1). A fertilized (p. 62) ovum (!) is a zygote. In 
plants. the zygote develops first into an embryo 
(p.85) and then into а sporophyte (p.65) 

fusion (n) the joining together of two gametes (9 
to form a zygote (!) Fusion can mean the 
joining of the cells. the joining of the nuclei 
(p. 19), or both. fuse (v) 

conjugation (n) the joining together of two similar 
cells, usually male and female. in some algae 
(p. 119) conjugate (v) 

gender (л) the sex of an individual (p. 135) 
Gender can be male. female. or neuter (1) 

female (adj) of individuals (р 135). tissues (p 88) 
organs (p.88), etc producing egg-cells (1) 
female (л) 

male (adj) of individuals (p 135), organs (p 88) 
tissues (p. 88), etc producing the gametes (1) 
which fertilize (p 62) egg-cells (!) produced by 
females male (n) 

neuter (adj) neither male nor female 
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bisexual (adj) of organisms with male and female 
reproductive (p. 59) organs (p 88) on the same 
individual (p. 135) 

fertile (adj) of organisms which produce offspring. 
or of reproductive (p 59) organs (p. 88) which 
produce viable (1) gametes (p.61) fertility (л) 

viable (adj) able to Carry out its function. e.g. the 
ability of a dormant (p 1 17) seed to germinate 
(p.87) when conditions become suitable 
viability (л) 

Sterile (adj) of organisms which cannot produce 
offspring (p. 44), or of reproductive (p. 59) 
organs (p.88) which do not produce gametes 
(p.61). eg Staminodes (p. 73) Sterility (л) 


fertilization in angiosperms 


pollen ovule 
tube 


pollen grain 
(not to scale) 


endosperm 
mother cell 


ovary 
egg се! 

ovule 
pollen tube 


1 pollen grain lands on Stigma 2 pollen tube grows through З one male gamete tertilizes 
pollen tube grows through Ovary wall and into. Micropyle egg cell, the other fertilizes the 
tissues of style Carrying the Of ovule endosperm nucleus forming 
male gametes endosperm mother cell 


fertilization (л) the fusion (p.61) of a male 
gamete (p.61) witha female gamete loforma 
zygote (p.61) fertilize (v) cross-fertilization 

Self-fertilization (п) the fertilization (1) of a female 

gamete (p.61) by a ma 


le gamete trom the same 
individual (p. 135) This is Sometimes called 


Selfing 

autogamy (n) - Self-fertilization (1) autogamous 
(adj) 

cleistogamy (п) self-fertilization (1) before a 
flower opens The flowers of 


self-fertilization 


habitually Cleistogamous 
Cross-fertilization (n) fertilization (1) of a female 


) of one plant by a male gamete 


Production of zygotes (p 61) by 
CroSs-fertilization (1) allogamous (ас) 
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inbreeding (n) breeding (p. 59) over many 
generations (1) between closely-related 
individuals (p. 135) of a species (p. 134) 

outbreeding (n) breeding (p. 59) between 
individuals (p. 135) that are not closely related 

compatible (ad) of two plants which are able to 
breed (p. 59) with each other. compatibility (n) 

self-compatible (adj) of an individual (p. 135) 
plant which can fertilize (1) its female gametes 
(p. 61) with its own male gametes 

incompatible (adj) of two plants which cannot 
breed (p 59) with each other incompatibility (7) 

self-incompatible (ad) of an individual (p. 135) 
plant which cannot fertilize (1) its female 
gametes (p. 61) with its own male gametes 

hybrid (л) a plant which results from the cross- 
fertilization (!) of two different species (p 134), 
subspecies (p. 135). varieties (p. 135), strains 
(p. 135), etc hybridize (v). hybridization (n) 

heterosis (n) the condition of a hybrid (1) thatis 
fitter than either of its parents. This is also called 
hybrid vigour (1) 

hybrid vigour - heterosis (1) 

generation (л) а sel of individuals (p. 135) of 
roughly equal age or stage of development 
(p. 109). The parents are one generation, and 
the progeny (p 59) аге the next 


alternation of 
generations 


e 


A spores 
д, 
e 


gametes 


diploid 
haploid Ipo 


phase 
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life cycle the Complete set of changes that occur 
from any stage in the life of an organism to the 
Same stage in the life of its Offspring (p.44) In 
bryophytes (p. 1 22), pteridophytes (p. 126) and 
Spermatophytes (p 128).the life Cycle consists 
of an alternation of haploid (p.50) and diploid 
(p.50) generations (p. 63) 

alternation of generations the life Cycle (1) of 
bryophytes (p.122), pteridophytes (p. 1 26). and 
Spermatophytes (p.128), which consists of a 
haploid (p 50) gametophyte (1) Producing 
gametes (p.61) followed by a diploid (р 50) 
Sporophyte (1) Producing spores (p.66) 

haplont (adj) of the haploid (p.50) stage ina life 
cycle (1), ending with fertilization (p.62). ед of 
the gametophyte (1) 

diplont (adj) of the diploid (p.50) stage ina ме 
Cycle (t). e 9. of the Sporophyte (1) 


alternation of generations and the major plant divisions 
gametophyte барс: 
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gametophyte (n) the haploid (p 50) generation 
(p.63) in an alternation of generations (1) The 
gametophyte is the generation producing 
gametes (р 61) In bryophytes (р 122), the 
gametophyte is the main vegetative (р 60) 
stage In angiosperms (p 130), the 
gametophyte is very small, contained in the 
ovules (p. 78) and pollen (p 74) grains 

sporophyte (n) the diploid (p 50) generation 
(p.63) in an alternation of generations (1) The 
sporophyte is the generation producing spores 
(p. 66). In angiosperms (р 130). gymnosperms 
(p. 128) and pteridophytes (p 126), the 
sporophyte is the main vegetative (р 60) stage 
In bryophytes (р. 122). the sporophyte grows 
directly from the archegonium (1) of the 
gametophyte (!). and depends on the 
gametophyte for its nutrition (p. 111) 

gametangium (n) any organ (p 88) which 
produces gametes (р. 61) gametangia (p/ ) 

archegonium (л) the flask-shaped temale organ 
(p. 88) of bryophytes (p 122), pteridophytes 
(p 126) and gymnosperms (p 128) The 
archegonium consists of a hollow neck, whose 
wall is one cell thick, and a swollen base 
containing the ovum (p 61) The antherozord (+) 
swims down the neck to reach the ovum 
archegonia (p! ) archegoniate (20) 

antheridium (n) the organ producing male 
gametes (p 61) in bryophytes (p. 122) and ferns 
(р 126) antheridia (p! ) 

antherozoid (n) a flagellate (p 121), motile 
(p. 121) male gamete (p 61) of bryophytes 
(p 122) and some ferns (p 126) Antherozoids 
are produced in antheridia (1) 

spermatozoid (л) a motile (p 121) male gamete 
(р 61), or antherozoid (1). in bryophytes (p 122) 
ferns (p 126) and many algae (р 119) 
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Spore (л) а small round cell with a thick wall from 
which a whole new plant is produced In 
bryophytes (p. 122). pteridophytes (p 126) and 
Spermatophytes (p. 128). spores are haploid 
(p. 50) and are produced by the sporophyte 
(р. 65) Іп bryophytes and pteridophytes 
dispersal (p.84) is achieved by spores In 
angiosperms (p. 130). the spores develop 
(p. 109) into small gametophytes (р 65) in the 
ovules (р 78) and pollen (p 74) grains In all 
these plants, spores are produced as a result of 
11610515 (p. 49) Fungi (p.163) also produce 
Spores, but these are of many kinds and are 
different from those of green plants (see p 163) production of haploid 

Spore mother cell a cell which divides by meiosis своеа іп врогепіа 
(p. 49) to produce Spores (!) 

tetrad? (n)a group of four haploid (р 50) spores 
(1), which are the product of metosis (р 49) ot 
the spore mother cell (!) 

Sporogenous (adj) of tissues (p.88) in which 


т t 
mother cell ot St 


spores (1) are produced Rodeos lire 
Sporulation (n) the process of releasing spores 
(1) for dispersal (p.84). sporulate (v) 
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sporophyll (n) a modified leaf. whose function is 
to produce sporangia (!) and spores (1) 
Sporophylls may be similar to vegetative (p.60) 
leaves. as in many pteridophytes (p. 126), or 
organized into cones (p. 68).asin 
gymnosperms (р 128). The sporophylls of 
angiosperms (p. 130) are the stamens (p 73) 
and carpels (p 75) 

homosporous (adj) of plants whose spores (1) 
are all the same. as in bryophytes (p. 122) and 
true ferns (p. 126). homospory (n) 

heterosporous (adj) of plants which produce 
spores (!) of two different sizes, as in some 
pteridophytes (p. 126) and all spermatophytes 
(p. 128) The large spore develops into a female 
gametophyte (p. 65), and the small spore 
develops into a male gametophyte 
heterospory (n). 

microspore (n) a small spore (!), produced in a 
microsporangium (4), in heterosporous (!) 
plants. The microspore develops into the male 
gametophyte (p. 65). In angiosperms (р 130), 
the microspore is the pollen (p 74) grain 


homospory and heterospory 
in vascular plants 


heterosporous plants the production of microspores anther 
microsporopnyll 


6 gametopnyte 
hin я 
microsporangia 


develops ¥ 
microspore wall with microspores 
and proguces (young ройеп 


monle 4 gametes сапе) 


microsporangium 


cross-section 
of anther 


À- microsporophylls 


microspore 
(young pollen 


Microsporophyil grain) 


angiosperm 


conifer à cone 


clubmoss 
microsporangium (л) à sporangium (1) 
producing microspores (!)in a heterosporous 
(1) plant Microsporangia (p! ) usually produce 
many more spores than megasporangia (p 68) 
microsporophyll (n) à sporophyll (1) bearing 
microsporangia (1) 
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heterosporous plants the production of megaspores 


9 gametophyte develops megas; 
within old megaspore 


wall 2 


megaspores 


megasporangium 


megasporangium 


megasporophyll megaspore 


young 
ovule 


megasporophyir 


megaspore 
LS partota zc 


clubmoss conifer angiosperm 


megaspore (n)a large spore (p.66) produced in a 


(б.п heterosporous (р 67) 
Spore develops into the 
female gametophyte (p.65) In angiosperms 
(p.130), the Megaspore is the embr. 
megasporangium (n)a Sporangium (p 66) 
producing megas, 


(p.67) plants megasporangia (pl.) 
megasporophyll 
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propagation (n) the process of reproduction 
(p. 59) either by natural or artificial means 


propagate (v) 


air ed 
layering : bag fed shoot cut from 
with wet moss parent plant 
па planted 
NY = separately 
roots develop 
in bag 


cuttings small branches cut from 
plant and planted in sonl roots develop 


> bed 


gratting a A stems cut shaoriróni 
egin росы vanety 2 
ornamental logetner 
rose 
stem and 
foots from 
variety 1 


1 vanety with 2 variety with 
strong rootstock ornamental flowers 
апа poor flowers апа weak rootstock 


air layering 2 way of causing the formation о! 
roots from nodes (р. 90) on a shoot Wet moss 
(р 124)5 wrapped around the shoot. when 
roots have formed. the shoot can be cul from 
the plant and be grown as a new individual (p 135) 

cutting (n) a piece of shoot cut from a plant, 
which grows roots from Its nodes (p 90) when 
placed in soil 

graft (v) to join together artificially parts trom two 
different plants, e g the shoot of one variety 
(p 135) of a species (р 134) onto the rootstock 
(4) of another vanety graft (n) 

rootstock (n) the roots of a plant 

tissue culture а process т which cells from an 
organism are grown on a medium (p 171)in 
isolation trom the organism trom which they 
were taken Plant tissue cultures. which usually 
consist of calluses (:) О! unditterentiated 
(p 110) cells are sometimes used for the 


production о! drugs 
callus (n)a lump of undifferentiated (p. 1101 celis 


in a tissue culture (*) 
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flower (n) the reproductive (p 59) shoot of an 
angiosperm (p 130), Consisting usually of four 
Sets of modified leaves arranged in whorls 
(p.98). These are the sepals (1). petals (i). 
Stamens (p. 73) and carpels (p 75) The 
function of a flower 's 10 produce male gametes 
(p.61), in pollen (p.74). and female gametes. in 
ovules (p.78) After fertilization (p 62). the 
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Sepals | Calyx 


generalized flower 
Perianth (n) the outer whorls (p 
(1), Le the calyx (1) and coroll; 


репатһ 


reproductive (р 59) 
pollinators (p.74) 
to the flower 


Calyx (n) the Outer whorl (р 98 


)of the perianth (1) 
Consisting of Sepals (1) 


Organ (p. 88) A 
whorl (p 98) of Sepals forms the Calyx (1) ofa 
flower (1) The sepals are the Outer layer of the 
lower bud (р 110) before it oper 


petals is often to а! 


їгас! pollinators (р 74) tothe 

flower 

tepal (n) an organ (p 88) ot a Perianth (1) in which 
there 15 по diff 


erence bet ween 


the calyx (and 
їп tulips 


Corolla (1) eg 


L.S. of flower 
stamen 
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petal style 


ovules зера! 
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floral diagram 
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6 stamens, 6 sepals 
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floral diagram a diagram showing the position 
and number of all the parts of a flower (1) in 
transverse section (p. 171) 

actinomorphic (ао) of flowers (1) which are 
symmetrical (1) in all directions (radially 
symmetrical) when viewed from above. that 1, 
with each whorl (p. 98) consisting of organs 
(p. 88) of the same size 


y 


aclinomorphic 
flower flower 


(radial symmetry) (bilateral symmetry) 


ж A 


zygomorphic (adj) of flowers (1) which are 
symmetrical (4) 1п one direction only (bilaterally 
symmetrical). e.g the flowers of orchids, often 
due to differences in sizes and shapes of petals 
(1) and/or sepals (!) 

symmetrical (а0/) of structures whose parts are 
arranged equally and regularly on either side of 
a line or plane (bilaterally symmetrical), egina 
zygomorphic (1) flower, or around a central 
point (radially symmetrical), e.g. in ап 
actinomorphic (1) flower symmetry (л) 

rical (adj.) not symmetrical (1) 

adj) of flowers (1) without petals (1). 

flowers are often pollinated (p. 74) by 


zygomorphic 


Apelalous 


nd. 
хе of flowers (1) in which the 


corolla (!) is a tube 
(adj) of flowers (1) with petals (1) 


that are not united 

) = gamopetalous (!) 

dj) of flowers (1) in which the 
united at their margins (p.97) 
dj) of flowers (!) with sepals (!) 


thatare not united 


sepals (1) are 
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receptacle (п) the top of the stalk of a flower. 
bearing the perianth (p. 70). stamens (1) and 
pistil (p. 75) 

torus (n) the name sometimes given to the 

placle (1) of a flower 

(n) flat. circular receptacle (1) 

aestivation (n) the way in which parts ot the 
flower, е Calyx (p. 70), corolla (р 70). stamens 


(апа pistil (p. 75) are arranged with respect to 
each other 


hypogynous (adj) of flowers in which the 
Stamens (1), petals (p. 70) and Sepals (p 70) 
grow from below the 9ynoecium (р 75) on the 
receptacle (!) hypogyny (n) 


hypogynous 


epigynous 
lower 


flower 


perigynous 
flower 


^ypanthium 


stamen 
receptacle receptacle 


gynoeciu™ 
Which the Ovary 
ptacle (1) and the other 


from the tòp of the hypanthium 

Perigynous (adj) of flowers with à hypanthium (1) 
регїдупу (л) 

Dectary (5j а 


(0 112) ne. 
have nect 
the necta 


Clar (1) Many angiosperms (р 130) 

mals feed on 
arry pollen 

er to another Some plants 
ectares Providing tood tor 
(P 153) ect the plant against herbivores 
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nectar (л) a liquid containing sugars. amino acids 
(p. 56). and other organic (p 11) compounds 
Nectar is secreted (p 112) by nectaries (1) 
extrafloral (ла) positioned away trom the flower 
e g an extrafloral nectary (1) 
anthesis (n) llower-opening 
androecium (л) the male part of a flower 
consisting of stamens (1) The function of the 
androecium is 10 produce the male gametes 
(р 61) contained in pollen (р 74) 
stamen (n) the male reproductive (р. 59) organ 
(p. 88) of a flower. consisting of a filament (1) 
bearing an anther (1). The stamen is attached to 
the receptacle (1) between the petals (p. 70) 
and the pistil (p 75) The number. shape, and 
position of the stamens in a flower are important 
characters in the classification (p 132) of 
angiosperms (p. 130) staminal (20/) 
staminate (adj) о! flowers which have stamens (1) 
but no pistil (p. 75). .e male flowers 
staminode (n) a sterile (р 62) stamen (1), which 
does по! produce pollen (p. 74) 
Dod anther (л) the part of a stamen (1) in which pollen 
bee (p 74)is produced The anther is attached to 
the receptacle by the filament (4) Anthers аге 
hollow organs (p. 88) which dehisce (p. 84) 
along one side to release pollen 
filament (n) the stalk of a stamen (1) The filament 
attaches the anther ( 
the flower 
basifixed (20/) of an organ (р 88) which is 
attached to another organ by its base This 15 
one way in which anthers (1) are attached to 
filaments (") 
monadelphous (adj) having all stamens (t) jomed 
together in a tube which surrounds the style 
(p. 76) eg lupin 
diadelphous |30/) 
groups with the 


male floral parts 


TS 
antner 


filament 


1) to the receptacle (!) of 


having stamens (!) in two 

stamens in each group joined 
together by their filaments (1). ед pea 

polyadelphous i:i3/) of stamens (!) which are 
united by their filaments (') into three or more 
groups ina flower 

dimorphic \20)) having two shapes eg two 
different kinds of stamen (зит one flower 
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pollen (n) small grains containing the male Raven drain of 
gametophyte (p 65). in seed plants (p 128) A Neid 
pollen grain has a hard wall. or exine (1) The 2 celi Hd 
gametophyte consists of just three cells in sits 
angiosperms (p 130), and between four and е 
forty cells in gymnosperms (p. 128). in both 
Cases. only two cells are gametes (p 61) The 
pollen grain protects the male gametophyte 
during its journey to the female reproductive 
(p. 59) organs (р 88) In angiosperms. pollen is 
produced in the anthers (р 73). in gymnosperms С gametes 
it iS produced in male cones (р 68) 

exine (n) the hard outer coat of a pollen (1) grain 
The patterns of the surface of the exine are 
often used as Characters in the classification 
(p. 132) of seed plants (p. 128) 

Sporopollenin (n) the material contained in the. 
exine (1) of pollen (t) grains. Sporopollenin is 
resistant to decay and under the night 
Conditions the exine may last for many 


thousands of years, although its contents die 
Pollen sac the hollow spa 


(р. 73), where pollen 
Pollen tube a thread ol 

Covered by a membrane (p. 18), which grows 

from the pollen (!) grain into the micropyle 
rough the tissues 
angiosperms 


landed on the Stigma (p 76) 
Pollination (n) th 
Carried from th 
the stigma (p 7 
from the male 


) pollination (1) of one plant 
Nother individual (p 135) 


pistil 


Stigma 


style 


locule 


ovary 
containing 
ovules 
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self-pollination (n) the pollination (1) of an ovule 
(р. 78) by pollen (1) from the same flower or the 
same individual (p. 135) 

vector! (n) anything which carries pollen (!) from 
one plant to another. e.g. insects, birds, wind, 
etc. 

entomophily (n) pollination (1) by insects 
Flowers pollinated by insects are usually 
brightly coloured and scented. If they are 
pollinated by bees. they usually produce large 
amounts of pollen (!) which the bees collect. If 
they are pollinated by butterflies or moths, they 
produce nectar (p. 73) entomophilous (20/) 

honey guides coloured spots or lines on the 
petals (p. 70) of a flower, which may guide 
pollinating animals towards the sources of 
pollen (!) and nectar (p.73) 

ornithophily (л) pollination (1) by birds. 
Ornithophilous flowers are usually brightly 
coloured and secrete (p 112) nectar (p. 73) on 
which the birds feed. ornithophilous (adj) 

anemophily (л) pollination (!) by wind. Plants 
which are pollinated by wind produce large 
amounts of pollen (1). They are not usually 
scented, do not produce nectar (p. 73), and are 
sometimes apetalous (p. 71) anemophilous 
adj) 

pollinium (n) a large group of pollen (!) grains. 
which are carried together during pollination (1), 
as in the orchid family (p. 134) Orchidaceae 
pollinia (07) 

gynoecium (^) the female part of a flower, 
consisting of one or more pistils (1) 

pistil (n) the female reproductive (р 59) organ 
(p. 88) of a flower consisting of the ovary (p. 76). 
style (p 76) and stigma (p. 76) 

pistillate (20/) of flowers which have pistils (1) but 
no stamens (р 73). «e female flowers 

carpel (n) the female reproductive (p. 59) unit'of a 
flower. consisting of the ovary (p. 76) with 
ovules (p. 78) The carpels are the sporophylls 
(р 67) of angiosperms (р 130). and are like 
highly modified leaves Many angiosperms 
have several carpels. which are joined together 
at their margins (р 97) to form the ovary 
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Style (л) a long upgrowth at the top of a carpel 
(р. 75), bearing the Stigma (i) atits пр The style 
positions the stigma so that it is likely to receive 
pollen (p. 74). After pollen has reached the 
Stigma. pollen tubes (p 74) grow down through 
the style to the Ovary (1) 

stigma (2) the tip of the Style (') of a flower Pollen 
(p. 74) must reach the stigma if successtul 

Pollination (p. 74) is to occur stigmatic (#0) 

omostylous (adj) of plant species (p 134) 

having styles (1) all of the same length on all 

омода 135) homostyly (л) пеење 

heterostylous (adj) of plant species (p.134) 
having two or тоге different lengths of style (1) 
On different individuals (p. 135) heterostyly (n) 

Ovary (л) the interior of the carpel (p 75) of a 
flower Containing the Ovules (p 78) The ovary 
has a thick wall which develops into the fruit 
atter the ovules Inside it have been fertilized 
(Р 62) by the male gametes (p 61) carroq in 
the pollen (р 74) grains 

locule (л) the Space inside an Ovary (1) 

syncarpous (adr of ovaries (1) formed by two or 


ined together This isan 
the classification (p 132) 


h 


!'п separate 
gether at their 
acteristic of many 


carpets 

г 
apocarpous ovary syncarpous ovary 
eg Ranunculaceae 


e g Liliaceae 


Carpels 
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superior ovary inferior ovary one which is beneath the point of 

attachment of the calyx (р 70). corolla (p 70) 
and stamens (p. 73) of the flower 

superior ovary one which is attached to the 
receptacle (p 72) above the stamens (p 73) 
and the perianth (р 70) 

placentation i^) the arrangement of ovules 
(р 78) in the ovary (1) Because the ovules are 


pasa Ыр. АЙ atlached to the margins (р 97) of the carpels 
above ovary (p. 75). placentation depends on the way in 


which the carpels are joined together Common 
types of placentation are axile («), parietal (+) 
and tree central (1). This is an important 
character in the classification (р 132) of 


angiosperms (p 130) 


inferior ovary 


placentation types 
ovaries cut through to show internal structure 


locule 


locules 


verianth and stamens 
attached to receptacle 
below ovary 


ovaty 


axile free-central 


ovaty 
parietal 

margin (p 97) ot a carpel (p 75) 

les (р 78) are attached 

of placentation (!) in which the 

f the carpels (p 75) grow 
inwards to the centre of the ovary (1), forming 
several locules (!) so that the ovules (p 78) are 
arranged ina divided central column 

free central i307 of a kind of placentation (") in 
which the ovules (р 78) are borne on a central 
growth from the bottom of the ovary (') 

parietal (20) of a kind of placentation (') in which 
the ovules (p 78\ аге arranged in rows down the 
wall of the ovary (7) The rows mark the lines 
where the margins (р 97) of the carpels (р 75) 


are joined together 


placenta (7) the 
where the ovu 
axile (adj) о! à kind 
margins (p 97) 0 
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ovule (л) a small body in the ovary (р 76), which 


Contams the female gamete (p 61). in seed 
plants (р 128) Atter the gamete is fertilized 
(р. 62) by one pollen (р 74) nucleus. the ovule 
Gevelops into a seed 


funicle (п) the Stalk of the ovule (1) attaching it to 


{һе wall of the ovary (p 76) After the Ovule is 


fertilized (p 62), the funicle becomes the Stalk of 


the seed 
chalaza (n) a tiss 
funicle (1) is attached to the ovule (1) 
integuments (n pl.) the outermost layers of the 
ovule (t), which become the Coal of the seed 
aller the ovule is fertilized (p 62) 
nucellus (п) tissue (р 88) of the ovule ("n 


between the integuments (1) ang the embryo 
Sac (1) 


erect on the funicle (1). with the my 
(p.85) pointing away trom the 
campylotropous (adj) of o 
funicle (1) attached at on 


Cropyle 

Placenta (p 77) 

vules (1) with the 

е side, between the 
Opyle (p. 85) 

anatropous (adj) of ovules (1 ) 


™icropyle (р 85) 
facing the placenta (p.77) 
emale gametophyte (p 65) in 


р 130), Consisting 0:8 haploid 
(р 50) cells including the Ovum 
antipodal cells UJ). wos 


gametophyte 
perm (p 130) 


e Sperm mother Cell (4) by 
another This h 


(р 130) but notin other plants 


ue (p 88) inthe region where the 


) of ovules (1) which are borne 


with the funicle (1) 


OU Of two or three cells next 


ovule structure 


embryo sac 
(€ gametopnyte) 


endosperm — antipodal 


mother сей cells 


synergids 
egg cells 


chalaza 
region 


micropyle 


tunicle nucellus 


placenta 


integuments 


types of ovule 
orthotropous 


micropyle 


funicle 
placenta 
campylotropous 


micropyle 


tunicle 


placenta 
anatropous 


micropyle 


funicle 


FLOWER BIOLOGY /FLOWER SEXES · 79 


endosperm mother cell the cell formed in the 
embryo sac (!) by the fusion (p. 61) of the two 
haploid (p. 50) endosperm (р 86) nuclei (p. 19) 
The mother cell is diploid (p. 50). and it is 
fertilized (p. 62) by a pollen (p. 74) nucleus. in 
angiosperms (p. 130). to form the triploid (p. 50) 
endosperm 

hermaphrodite (adj) о! flowers with male and 
female reproductive (p. 59) organs (p. 88) 

perfect (adj) of flowers with male and female 
reproductive (p. 59) organs (р BB). i.e 
hermaphrodite (!) flowers 

dioecious (adj) having male and female flowers 
on different individuals (р 135) of the same 
plant species (р 134) This is a way of avoiding 
selt-fertilization (p. 62) dioecy (n) 

monoecious (adj) having separate male and 
female flowers on the same individual (p. 135) 
monoecy (^) 

gynodioecious (adj) having female and [ 
hermaphrodite (!) flowers separately on 
different individuals (p. 135) of a plant species 
(p. 134) gynodioecy (7) 

andromonoecious (adj) having male and 
hermaphrodite (1) flowers on the same 
individual (p. 135). andromonoecy (n) 

polygamous (adj) of plants which bear male. 
female and hermaphrodite (1) flowers at the 
same time. polygamy (n) 

homogamous (adj) having male and female floral 
parts functioning atthe same time. 
homogamy (^) 

dichogamous (аду) of flowers in which the male 
and female parts become functional at different 
times. This is a way of avoiding self-fertilization. ` 
(p.62) dichogamy (0) 

protogynous (adj) of flowers in which the female 
parts become functional before the male parts 
This is a way of avoiding selt-fertilization (p. 62) 
protogyny (7) 

protandrous (adj) of flowers whose anthers 
(p. 73) produce pollen (p 74) before the ovules 
(p. 78) or stigma (p. 76) of the same flower are 
functional This is a way of avoiding self- 
fertilization (р. 62) protandry (л) 
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inflorescence (л) а shoot bearing flowers and no — inflorescence 
leaves. An inflorescence сап have one to many 
flowers. 

peduncle (л) the stalk of a whole inflorescence (1) 

Pedicel (n) the stalk of a Single flower in an 
inflorescence (1) 

scape (л) a flower stalk growing from the level of 
the ground, as in herbaceous (p 136) plants 
whose leaves form a rosette (p. 99) 

raceme (n) a kind of inflorescence (1) w 
central axis (p.92) bearin 
length racemose (adı) 

panicle (n) a branched inflorescence (1), inflorescence ih Ariona 
consisting of a number of racemes (1). as in 


"ha peduncle 
g flowers along its 


wer stalks are 


he inflorescence 
(1) has a flat top. Corymbose (ас) 


rescence (1) 
92) branches 

р 90) 
cymose (adj) 


Ce (1) in which ац the 

€ same length and arise from 
the same point 

Spike (л) an inflorescence (t 
ахі (p. 92) and sessile (p 
Many grasses (p 130) 


catkin (n) a Spike (1) of small, eith 
female flowers. fallin 
їп the willow family ( 


) with a long central 
100) flowers, asin 


er male or 

9 entire from the plant eg 
р 134), Salicaceae 
inflorescence types 


м 


panicle corymb сө umbel и 
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capitulum (л) an intlorescence (1) like a head 
consisting of many sessile (p. 100) flowers. e.g 
in Compositae. capitula (p/ ) 

capitate (adj) like a head. e g when many flowers 
are clustered together in an inflorescence (1) 


composite, capitate inflorescence 
many flowers in a single capitulum 


disk-tlorets 


ray-floret 


disk-floret 


ovaty 


) of inflorescences (1) where many 


composite (а0/ 
small flowers are grouped together ina head. 


looking like a large single flower, e.g. in the 
daisy family (р 134), Compositae 
floret (л) a small flower. usually in a large or 


composite (!) inflorescence (!) 

disk-floret a flower in the central part of a 
composite (!) inflorescence (") 

ray-floret а flower at the edge of a composite (1) 
inflorescence (!) Most ray-tlorets have a single 
petal (p 70). called a ligule (1) 

ligule’ (л) the corolla (p 70) ot a гау-Поге! i')i na 
composite (!) inllorescence (n 

involucre (л) а structure which protects or 
encloses another organ (р 88) eg. the bracts 
(p 99) enclosing the developing inflorescence 
(1) ın Compositae. Or the leaves joined together 
to protect the Sex organs in leaty liverworts 


(p 123) 
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spadix (n) an inflorescence (p. 80) consisting of a 
Single fleshy (p. 99) axis (p 92) with many small 
sessile (p 100) flowers, as in the monocotyledon 
(р. 130) family (p. 134) Araceae Spadices (рг) 

spathe (n) the single large bract (p 99) which 
encloses a young spadix (1) 

grass Inflorescence cauliflory 


flowers borne on trunk 
Spikelets 


— амп 


Ch of the Spike (p 80) in 
ng a few flowers 


Spikelet (| а small bran 


lemmas (р/) 
glumes (npi)the 


adi) of plants with flowers or 

inflorescences (р 80) on the stem Or trunk 
(р 92) Cauliflory (л) 

solitary tadı) of organs (p 88) which are borne 
singly. on their own, е 9 aflowerin a one- 

flowered inflorescence (p 80) 


berry e g tomato 


exocarp 


seeds 


'mesocarp 


endocarp 


drupe e.g apricot 


mesocarp 


seed 


ехосағр 


епаосагр 
(stone! 
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fruit (n) the organ (p. 88) of angiosperms (p. 130) 
containing the seeds. A true fruit is the product 
of the development of the ovary (p. 76) wall. and 
{һе seeds are fertilized (р 62) ovules (p. 78) 
The function of the fruit is to protect the seeds 
as they develop and to help in their dispersal 
(p. 84) The term fruit or fruiting body can be used 
1o describe any organ containing propagules 
(p. 59) in members of the plant kingdom (p. 134) 

роте (л) = pseudocarp (:) 

pseudocarp (л) а false ‘fruit which has 
developed from the receptacle (p 72), not from 
the ovary (p. 76). е9. apple. 

pericarp (n) the whole wall of the ripe (1) ovary 
(p. 76) or fruit (!). usually consisting of exocarp 
(1), mesocarp (1) and endocarp (+) 

exocarp (л) the outer layer of tissue (p.88) of the 
fruit (1) The exocarp is often hard or skin-like 

epicarp (n) = exocarp (') 

mesocarp (n) the layer of tissue (p 88)in a fruit 
(1), between the exocarp (!) and the endocarp 
(1) The mesocarp 15 often fleshy (p. 99) or 
succulent (p. 99) 

pulp (n) the succulent (p. 99) part of a fruit (1) 

endocarp (n) the innermost layer of tissue (p. 88) 
in a fruit (1), surrounding the seeds 

ripe (аа) of fruits (1) which are ready to release 
their seeds. or of a seed which has finished 
growing in the fruit ripen (v) 

monocarpic (20/) of plants which produce fruit (1) 
only once in their life-cycle (p. 64). e g. most 
annual(p 1 17) plants monocarpy (л) 

parthenocarpic (adj) of plants whose fruits (1) 
develop without seeds. this occurs naturally in 
some plants when fertilization (p 62) has not 
taken place parthenocarpy (7) 

berry (n)a succulent (р 99) or juicy fruit (1), with 

ally small seeds 

drupe (n) a fruit (7) with seeds which are covered 
bya hard. stony endocarp (1) Drupes usually 
nave a fleshy (р 99) mesocarp ( Ш] 

kernel (л) the seed ina drupe (°) 

stone (n) the hard endocarp i уо! a drupe (1) 


containing the seed 
pyrene |”) a single stone (*)in a small drupe ('! 


many. usu 
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legume (n) a dehiscent (1) pod (1) containing 
seeds (1). developed (р. 109) from a single 
carpel (p. 75). The fruit of the family (p. 134) 
Leguminosae (beans, clovers, acacias. etc ) 

pod (n) a long. thin, dry fruit. developed from a 
single carpel (p. 75), Splitting down the side 
where the margins (p. 97) of the carpel (p. 75) 
were joined 

dehisce (v) to split open along a line. Many fruits, 
especially dry fruits. dehisce to release their 
Seeds (1). Anthers (p. 73) dehisce to release 
their pollen (p. 74). dehiscent (adj) 

indehiscent (adj) = not dehiscent (1) 

Capsule’ (n) a dehiscent (1) dry fruit. with at least 
one Carpel (p. 75), often with many small seeds 
(1). e.g in the family (p. 134) Orchidaceae 

loculicidal (ad) of the dehiscence (оға 
capsule (1) with several carpels (p.75). which 


Split lengthways, exposing the seeds (1) in each 
locule (p.76) 


nut (n) a dry. indehiscent 
Containing one seed (1) 

follicle (n) à dry. dehiscent 
Single carpel (p. 75) 

achene (л) а dry fruit with опе Seed (1), the 
product of one Carpel (p 75) 

samara (л) а Small dry fruit or achene (1). with 
wing-like outgrowths which assist in dispersal 
(1) by wind 

Schizocarp (л) a dr 
Syncarpous ( 
Splits into ас 
Each unit is 


(1) fruit with a hard wall 


(1) fruit formed from а 


y fruit developed from a 

р 76) ovary (p 76) A schizocarp 

hene (!)-like units when ripe (p 83) 

а single carpel (p 75) 

Silicula (n) a long dry fruit. developed from an 
Ovary (p 76) consisting Of two carpels (p 75). as 
in the family (р 134) Cruciferae 

Siliqua (n) - Silicula (1) 

Pappus (n)a group of fine h. 
fruit. which hel 
the family (p. 1 


airs on a small dry 
PS in dispersal (1) by wind.e g in 
E 34) Compositae 
dispersal (7) the movement of Propagules (p 59) 
away from the parent plant, е 9 by wind or birds 
Dispersal is the way in which plants can spread 
Fruits ang Seeds have many different adaptations 
(p. 141) for different kinds of dispersal 


legume © с poa 


capsule eG poppy 


achene eg strawberry 


achene 


receptacie achenes 


samara 2 с sycamore 


wing 
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seed (n) a fertilized (р. 62) пре (p.83) ovule (р 78) 
of an angiosperm (p. 130) or gymnosperm 
(p. 128). The seed is the product of sexual 
(p. 59) reproduction (p. 59), and the means by 
which the progeny (p. 59) of a plant can be 
spread. The seed is covered by a testa (1). and 
contains an embryo (!) and endosperm (p. 86) 
The seeds oí angiosperms are produced in 
fruits, and those of gymnosperms are produced 
in cones (p. 68) or strobili (p. 68) 
testa (n) the hard. outer coat of a seed (1), which 
protects the embryo (1) and prevents water from 
entering the seed until it is ready to germinate (p. 87) 
hilum (n) the place on the seed (!) marking the 
point where the funicle (p. 78) was attached to 
the ovule (p. 78) 
micropyle (п) а hollow tube or pore (p. 19)at the 
tip of an ovule (p 78). through which the pollen 
tube (p. 74) enters The micropyle can be seen 
in the testa (!) of the mature seed (!). Water 
enters the micropyle at the beginning of 
germination (p.87) 
raphe (n) a long ridge on the coat of a seed (1) 
which has developed from an anatropous 
(p. 78) ovule (p. 78), The raphe marks the 
position where the funicle (p 78) of the ovule 
used to be 
embryo (n) the young plant contained in the seed 
(1). The embryo 15 the product of repeated 
mitotic (p. 45) divisions of the zygote (p. 61). It 
consists of cotyledons (p 86), a plumule (p. 86), 
a hypocoty! (р. 86) and a radicle (p. 86) 
embryonic (ad) 


early development of angiosperm embryo 


®©»ф»» 9 


young 
embryo 


ed basal cell mnara 
4учоте о! suspensor 
cell division attaching 
embryo 10 


ovule tissues 
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aril (n) an extra seed envelope, often coloured aril 
and fleshy (p. 99), found in some angiosperms 
(p. 130). The aril is produced from the lissues 
(p. 88) of the funicle (p. 78) or base ot the ovule 
(р. 78). arillate (adj). 

suspensor' (n) a group or chain of cells 
developed from the fertilized (p. 62) ovum (p. 61 ) 
in seed plants (p. 128), which attaches the 
embryo (p. 85) to the wall of the embryo sac 


aril 
(fleshy outer 
covering) 


(p. 78) 

cotyledon (n) part of the embryo (p.85) ofaseed ^ exalbuminous seed 
Plant (p. 128). The cotyledon sometimes oe slaved тоер 
becomes the first photosynthetic (p 32) organ 
(p.88) of the young seedling (1). Some plants, 198/8, 


€.g. Leguminosae, have large cotyledons which — micropyle 
Store food. Angiosperms (р. 130) have either 
Опе or two cotyledons; gymnosperms (p. 128) 
have more. Angiosperms are Classified (p. 132) 
into two classes (p. 134), the monocotyledons embryo 
(p. 130) which have one cotyledon and the 

dicotyledons (p. 131) which have two. 


hilum 


lumule 
seed leaf = a cotyledon (t) и 
epicotyl (n) part of the embryo (p. 85) and 
seedling (1) above the cotyledons (1). The first ee 
true leaves are produced on the epicotyl after ae 
germination (1) 
plumule (n) the apical (p. 90) part of the epicotyl 
(!) of an embryo (p. 85), from Which the first true нын 
leaves of the Seedling (1) develop. 
hypocotyl (n) the part of the embryo (p. 85) and 
Seedling (1) below the cotyledons (1), bearing 
the radicle (1) atits end 


albuminous seed 
Tadicle (n) the part of the embryo (p. 85) that Eo sea neasa 
develops into th endosperm 
endosperm (n) triploid ( dem 
Zation (р 78) layer 
Sloslorefood ‘tesla 


embryo 


for the seedling (1) 
albumen (n) th 


albuminous (ag) “агары 
exalbuminous (ad) of seeds without albumen (т) |ерсоу 
al Outer layer of thick-walled hypocotyl! 
е seeds of many radicle 


grasses (p 130) 


Protein (p 56) cotyledon 
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germination (n) the first stage in the growth of a 
seed into a seedling (1), or a spore (p.66) into a 
young plant. In seed plants (p. 128) germination 
begins with the imbibition (1) of water and ends 
with the production of the first true leaves. 
germinate (v) 

imbibition (л) the process in which water is taken 
up by a seed at the beginning of germination (1) 

epigeal (adj) of the kind of germination (1) in 
which the cotyledons (1) are borne above 
ground level, becoming the first photosynthetic 
(p.32) organs (p.88) of the seedling (1). 


eplgeal germination first foliage 
leaves take over 


photosynthesis 6 


cotyledons 


cotyledons 
wither 


above ground 
photosynthesizing 


hypocotyl 


first 
foliage 
leaves 


I (adj) of the kind of germination (1) in 
which the cotyledons (1) remain below ground 
Their stored food is used up In the early growth 
ofthe epicolyl (1) and the hypocotyl (1) 

seedling (n) à young plant growing from its seed 
itis usually called a seedling until it loses its 


cotyledons (9 


hypogeal 
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morphology (n) the Study of the shape and 
arrangement of organs (1) and tissues Q0) 

anatomy (n) the Study of the way in which tissues 
(!) and organs (1) are arranged in organisms 
anatomical (adj). 

tissue (n) a group of cells, of similar shape and 
Size. which all have the same function. Plant 
organs (1) usually have Several different kinds 
of tissue, e g. leaves have epidermal (p. 90), 
mesophyll (p. 95) and vascular (p. 122) tissue 

organ (n) a group о! cells or tissues (1), forming 
Part of an organism, with a special function. e.g 
a leaf. а stamen (p. 73) 


young root (L.S.) 


young root (T.S.) 


тоо! hairs 


young 
root hairs 


vascular 
Cylinder > 
epidermis 
t 
ке exodermis 
epidermis 
Cortex 


endodermis, showing 
casparian strip 


репсусіе 
vascular cylinder 


quiescent 
centre 


taproots 


root cap 


root (n) the or 
into the soil Ri 


ап Primary root of a plant which 


Shows apical dominance (p 114) 


stilt roots 


aerial roots 
eg orchid 


eg tig 


aerial 
roots 
growing 
down 
from 
branches 
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adventitious root any root which grows froma 
tissue (1) other than the pericycle (1) or 
endodermis (1) of an older root 

stilt root a root which grows out from near the 
bottom of the trunk (p. 92). in some trees. into 
the ground. Its function is support Many palms 
(p. 130) have stilt roots They are sometimes 
known as prop roots 

prop root = stilt root (1). 

aerial root а root growing from a part of a plant 
which is above the ground 

velamen (n) the tissue (!) of dead cells 
underneath the epidermis (p. 90) of the aerial 
roots (!) of some plants, e.g the orchid family 
(p. 134), Orchidaceae The velamen absorbs 
water 

root cap a layer о! cells on the surface of the root 
tip. which protects the root as it grows and 
lubricates its passage through the soil 

quiescent centre а region of cells in the root tip, 
at the end of the stele (p. 105), where no cell 
division (p. 45) takes place 

piliferous layer the layer of cells, in the epidermis 
(p. 90) of the root. which bears root hairs (1) 

root hair a thread-like outgrowth of a cell in the 
epidermis (p. 90) of a root. Root hairs increase 
the surface area of a root and help in the uptake 
(p. 101) of water and nutrients (p. 111) 

endodermis (n) the innermost layer of the cortex 
(1) of a root, surrounding the vascular cylinder 
(p. 105) in all vascular (p. 122) plants 
endodermal (a0) 

casparian stripa band of suberin (p. 94) around 
the cells of the endodermis (1) of the root, which 
stops the movement of substances from the 
cortex (1) to the vascular cylinder (p. 105) other 
than through the cytoplasm (p. 18) of the 
endodermal cells. 

pericycle (n) à layer of cells lying inside the 
endodermis (1). Оп the surface of the vascular 
cylinder (p. 105) of a root 

cortex (n) the tissue (1) between the vascular 
cylinder (p. 105) and the epidermis (р 90) ofa 
root or stem. The cortex usually has many 
layers of cells cortical (20/) 
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epidermis (л) the outer layer of cells of leaves, 
green stems. young roots, etc epidermal (adj) 

exodermis (n) layer of corlical (p.89) cells, with 
suberin (p. 94) in their cell walls (p. 17). The 
exodermis is on the outer surface of the cortex. 
underneath the epidermis (1). exodermal (adj) 

parenchyma (n) the general name for tissues 
(p.88) of cells with thin cell walls (р. 17). often 
with intercellular spaces (p. 95). e.g the spongy 
mesophyll (p. 95) of leaves, or the cortex (p.89) 
of stems and roots 

medulla (л) (1) the parenchyma (!) or 
Sclerenchyma (1) inside the vascular Cylinder 
(p. 105) of a stem or root. Its function is the 
Storage of food. (2) the name given to the 
central part of the thallus (p.122) of some algae 
(p. 119) and lichens (p. 147) 

ray (n) a band of parenchyma (1) and/or 
Sclerenchyma (1) cells, running from the cortex 
(p. 89) towards the centre of a stem 

Shoot (n) the general name for апу stem above 
the surface of the ground. 

apex (n) the tip of a root or shoot apical (adj). 


supporting tissues 
In a generalized 
herbaceous stem 


plant with nodes (1), buds nodes and internodes 


IT internode 


node 


(p 110) and leaves 


underground 
node (nj the point on 


a stem from which a leat 
grows Nodes are 


spaced along stems with 
, internodes (1) between them nodal (adj) 
internode (n) the space on а stem between two 
nodes (1) 
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loose cork cells, 


allowing passage 
of gases 


lenticel 
TS stem 


lenticel (л) а pore (р. 19) on the surface of the 
stems о! some plants. allowing gas exchange 
between the stem and the atmosphere 
lenticellate (20/) 

culm (n) the stem of a grass 

sclerenchyma (л) а hard, lignified (p. 93) tissue 
(p. 88) consisting of fibres (1) and sclereids (1). It 
is found in the stems, roots, leaves or fruits of 
many plants. апа its function 15 support 


sclerelds 
ед stone cells 
in flesh of 
a fruit 


stone cells. 
thick walls, 
isodiametric 
shape 


parenchyma 
cells 


of cell found in the sclerenchyma 
nts, with heavily lignified (p. 93) 

s are usually found in groups 
iametric (1) sclereid (1) 

) of cells or structures with sides 


sclereid (n) «ind 
(1) of some pla 
walls Sclereid 
stone cell an 1500 
isodiametric (20) 
of equal length 
fibre (л) a long. thic! 


sclerenchyma (9 
sclerophyllous (20!) of plants whose leaves 
contain sclerenchyma (!) Such leaves are 


usually thick and leathery 


«-walled cell in the 
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collenchyma in a leat 


lateral migro 


veins 


vascular 
bundles 


collenchyma 


collenchyma (n) tissue (р 88) of cells with thick 
cellulose (p 17) cell walls (p. 17). especially at 
the angles of the cells, found in the stems of 


many herbs (p. 136), and in leaves Its function 
IS Support 


aerenchyma (n) tissue (p. 88) with air-filled 


Spaces between its cells, common in aquatic 
(p. 161) plants. 


Pith (n) tissue (p. 88), som 
centre of the stem of a 
dicotyledon (p. 131). It 

axis (л) general term for Ё 
Central organ (p.88). from Which other 
grow, e g. the trunk (1) of a tree 

trunk (n) the Main woody stem of a tree 


Consisting of heartwood (1), sapwood (апа 
bark (p. 94) 


buttress (n) a lari 


etimes soft. in the 


organs parts of a tree 


foliage 


У!П very large trees in tropical branches 
(p. 162) rain forests (p. 158) 


bole (n) the trunk (1) of a tree 
branch (n) a lateral (1) shoot on 
е 0 the trunk (t) of atree 
lateral (adj) at. on, or of the side 
architecture (n) the way in which the branches of 
a tree are arranged on the trunk 


a main axis (t) 


Luttress 
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branching 


sympodial dichotomous 
growth of lateral growth of all. 
branches causes branches causes 
height increase height increase 


sympodial (20/) of a kind of growth in which the 
main axis (1) of the plant 15 formed by the growth 
of lateral (1) buds (р 110) near the apex (р 90) 
of the shoot instead of by continuous growth 
from the apex 
monopodial (adj) o! à kind of growth in which the 
main axis (!) of the plant is formed by 
continuous growth of the same shoot apex 
(p. 90), with lateral (1) branches arising from it 
dichotomous (20/) dividing equally into two, 
especially of branches 
orthotropic (20/) of axes (1) growing upwards 
plagiotropic (adı) of branches which grow more 
or less parallel (p 1 10) to the ground 
wood (л) hard tissue (p 88) made of the remains 
ot dead xylem (p. 106) cells in the stems ої 
perennial (р 117) plants. Wood contains lignin 
(4). and its function 15 10 support the plant andto 
conduct water woody (20) 
lignin (7) 8 complex aromatic (р 31) compound 
which is deposited in the cellulose (p 17) cell 
walls (p. 17) of the xylem (p 106) and 
heartwo. sclerenchyma (р 91) during the process of 
od and sapwood secondary thickening (р 94) Wood is made 
mostly of lignin lignify (v). lignified (a0) 
sapwood (7) the outer part of the xylem (р 106) of 
a stem. containing some living cells The 
sapwood lies outside the heartwood (1), and its 
main function IS translocation (p 101) 
heartwood (7) the wood in the centre of a trunk 
(t) or branch Heartwood IS usually dense and 
compact. and ıt helps to support the tree 1115 
otten darker than the outer wood. and is unable 
to conduct sap (P. 102) 


monopodial 
growth of main 
axis causes 

height increase 


hearty 
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primary thickening the thickening of a stem or 

root which occurs near the growing apex 
90) 

"wo thickening the thickening of a stem or 
root because of the activity of the cambium 
(p. 108) to give xylem (р. 106) and phloem 
(p. 108). It provides the Plant with extra support 
and vascular (p 122) tissue 

Pachycaul (adj) having fat stems due to massive 
primary thickening (1). е g. in many palms 
(p.130) Pachycauly (n) 

leptocaul (аа) having thin Stems, without heavy 
primary thickening (1). as in most trees 
leptocauly (n) 


Cross section of generalized 
woody stem showing 


Positions of bark pheliem 
and vascular phellogen ponder’ 
tissues — 


$——— phelloderm 


cambium 
phloem 


vascular 
cambium 


xylem 


bark (n) tissue 
(!) cells and 


Sting of phelloderm (1). phellogen 
(1) and phellem (1) 


Phellem (n) = cork (t) 
Phelloderm (n) the inner layer of the periderm (1) 
inside the cork (t) 


€ of Substances formed from 
fatty acids (р 31), which is found in cork (t) cell 
Tin prevents water from 
he cork 
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leat cross section 
upper epidermis 


palisade parenchyma 
(many chloroplasts) 


intercellular spaces 


guard cells of stoma 

leat (n) the plant organ (p. 88) whose function iS 
photosynthesis (p.32) and transpiration 
(p. 101). Leaves are produced from buds 
(p. 110) on the stem. Leaves have a wide range 
of form, but they nearly all share the inability to 
produce new growth from their apices (p. 90). In 
perennial (p. ! 17) plants. old leaves are 

replaced by new ones as the plant grows 

mesophyll (n) the tissue (р 88) between the 
upper and lower epidermis (p. 90) of a leaf. In 
dicotyledons (p. 131) itis differentiated (p. 110) 
into palisade parenchyma (1) and spongy 
mesophyll (1). but in most monocotyledons 
(р. 130) itis undifferentiated 

spongy mesophyll a tissue (р 88) in the leaves 
of many plants, €.9 dicotyledons (р. 131), lying 
underneath the palisade parenchyma (1). It is 
composed o! large cells with many intercellular 
spaces (1) between them 

intercellular space the spaces between cells. In 
some tissues (р 88), ед. the spongy mesophyll 
(1) of leaves. the intercellular spaces are large 
and filled with air 

palisade parenchyma layer of upright cells below 
the upper epidermis (0 90) of leaves. especially 
in dicotyledons (р. 131) The cells are rich in 
chloroplasts (р. 32). and their main function 15 
photosynthesis (р 32) 

cuticle (л) layer of cutin (p 96) on the surface of 
leaves and green stems. which prevents 
evaporation (p 12) and protects the plant 
against attack from herbivores (p 1531 and 


pathogens (p 144) 


cuticle 
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cutin (n) substance made of fatty acid (p 31) 
products, which is impermeable (р 102) to 
water. 

wax (n) substance covering the surfaces of many 
plants. It is composed of a variety of organic stomata 
(p. 11) compounds and polymers (p. 10). many Surface 
of which are derived from lipids (p. 31). Wax 
coverings help to reduce the evaporation (p. 12) 
of water from leaves, and can also reflect light 

stoma (n) a pore (p 19) inthe surface oí a leaf 
usually consisting of two guard cells (1) with a 
Space between them. Stomata (рі) can be 
Opened and closed, Controlling the evaporation 


(p.12) of water from the leaf, and the entry of 
CO; into the leat 


guard cells the 


pair of cells forming a stoma (1) 


foliage (n) the leaves of a plant collectively 
hypodermis (n) an extra layer of protective cells 
beneath 


the epidermis (p 90) in the leaves 
stems and roots of some plants 


quard cells 


leaf adaxial 
surface 


abaxial 
Surface 


ole leat. excluding the 


parts of the leat except the 
mina (') 
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midrib (n) the central vein (4) of à leat 

vein (л) one of the many lines which can be seen 
on the surface of a leaf. marking the position of 
the vascular bundle (р 105) 


venation 


parallel reticulate 

venation (7) the pattern of veins (1) on the surface 
of aleaf In most dicotyledons (p 131) the 
venation is reticulate (1). and in most 
monocotyledons (p 130) ıt ıs parallel (p 110) 

reticulate (adj) of the veins (1) of leaves, when 
their pattern 15 like a network 

margin (n) the edge. € 9 of a leat 

adaxial (adj) on the top side of a leaf, that 15. 
pointing towards the stem 

abaxial (adj) 0n the underside of a leat. thatis 
pointing away {гот the stem 

simple (20) of leaves which are not divided into 
leatlets (p. 98) 

entire (adj) of leaves without lobes (1) 

digitate (20/) of leaves in which the lamina (') 15 
divided like the fingers ot a hand 

dissected (ad) of leaves which have many 
lobes (!) 

lobe (n) a flat. rou 
at the margin (qi 
lea! Also. petals (р 
corolla (p. 70) lobes 


ndish piece of tissue (p 88). as 
) of a digitate (1) ог dissected (1) 
70) are sometimes called 


leat types 


simple 
obec 
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compound (adj) of leaves which are divided into eat types 
several or many leaflets (1) without axillary 
(p. 96) buds (р. 110) 

leaflet (n) one of the small leat-like divisions of a 
compound (1) leaf 

rachis (n) the main axis (p. 92) of a pinnately (1) 
compound (1) leaf. The rachis is a continuation 
of the petiole (p. 96) 

rhachis (п) = rachis (1) compound 

palmate (adj) of compound (1) leaves with leaflets pinnate 
(1) arising from a central point at the end of the 
petiole (p. 96), or, of simple (р 97) leaves with 
lobes (р. 97), in which the main veins (р 97) 
arise in the same way 

pinnate (adj) of a Compound (!) leaf with a central 
axis (p. 92) and leaflets (1) - pinnae (1) - on 
either s side of it ей ш мелше 

pinna (n) the leaflet (t) of a pinnately (1) 
compound (1) leaf. pinnae (pi ) 

pinnule (n) the leaflet (1) on the pinna (t) of a 
bipinnate (1) leaf, as in many members ol the ae 
order (p. 134) Filicales, the ferns (p. 126) ый 

bipinnate (adj) of pinnate (!) leaves with their 
pinnae (1) divided into pinnules (1), as in many 
lerns (p.126) 

Phyllotaxy (n) the arrangement of leaves on a 
Stem. e.g. opposite (1) phyllotaxy, alternate (1) whorl 
phyllotaxy, spiral (1) phyllotaxy, whorled (1) 

Phyllotaxy This is an important character in 
Classification (p, 132) 

Spiral (adj) of nodes (p. 90) and leaves which are 

arranged on the stem in a helical (p. 51) way. or, 


of Ше lhickening of the walls of xylem (p.106) 
celis 


compound 
palmate 


leatlets 


leatlets 


no 
terminal 


bud 
no 


axillary 
buds 


rachis pinnules 


leaf arrangements 


alternate 


е ог More organs (р 88) 
ng at the same level on a 


he branches of a horsetail 
(p. 127). whorled (adj) 


frangement of leaves which 
m, each one on the other 
m the leaf below or above it 


opposite 


rosette 


Ж 


variegated leaves 


£ 


drip tip 


dp hip 


д 


bract 
eg onan 
inflorescence 


<< 


bracts 


SS 
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rosette (n) a structure in which leaves are 
arranged in a tight spiral (1) опа short stem with 
very short internodes (p 90) 

succulent (adj) of plants or parts of plants that are 
thick and fleshy (1). owing to the presence of 
water-storing tissues (р. 88), e.g in the cactus 
family (p. 134). Cactaceae 

fleshy (adj) of organs (p 88) which are thick and 
often juicy 

coriaceous (ad) of leaves which are thick and 
stiff. пке leather 

chartaceous (adj) 0! leaves which are like thick 


paper 
membranaceous (ad) of leaves which are very 


thin 

variegated (а0/) of leaves with patches of 
different colour variegation (л) 

heterophyllous (adj) of plants which have two 
different kinds of leaves, e.g. when the eaves о! 
the young plant are different from the leaves of 
the old plant, as in many species (p. 134) of the 
ivy family (p. 1 34), Araliaceae heterophylly (л) 

phyllode (n) à flat petiole (p. 96). which has the 
appearance of a leaf 

drip tip a long pointed tip to the leaf. which helps 
water to run off the leaf surface. Опр tips are 
common in wet tropical (p 162) forests (p. 158) 

needle (n) the long thin leat of some conifers (p 128) 

bract (л) а small leaf, with а flower or part of an 
inflorescence (р 80) growing from its axil (p96) 

bracteole (л) à small bract (1) 

stipule (n) 2 small, leat-like organ (р 88). found in 
many plants. which grows al the base of a 
petiole (р 96). sometimes protecting an axillary 


(p 96) bud (p. 110) 
thout stipules (!) 


exstipulate (adı) wi 


stipule 
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sheath (n) a protective Covering. e g the lower 
part of the leaf of a grass. which is rolled around 
the stem 

coleoptile (n) a sheath (1) which protects the 
young shoot tip in grasses (p 130) 

auricle (n) a small outgrowth at the side of the 
base of the leaf in some grasses (р 130) 

ligule? (n) a thin flap of tissue (р 88) at the top of 
the leaf-sheath (1) in many grasses (р 130) solagi Ue 

spine (n)a long. thin, sharp. stiff organ 
(р 88) on the surface of the stems, and also 


shoo 
Sometimes of the leaves, of some plants. which ione 
's à defence against attack by herbivores t 
(р. 153) 
thorn (л) а Sharp. pointed outgrowth on the 


Surface of a plant especially on the stem 
Thorns can be Simple outgrowths of the 
epidermis (p. 90), or Can be modifications о! 


other organs (p. 88), for example, the Stipules 
(p.99) 


armed (adj) havin, 
scale (л) a small 


g thorns (t) or spines (1) 
Outgrowth, e.g. on the petiole 


(p. 96) of a fern (p 126) frond (p 126) 

trichome (n) a hair on the epidermis (p 90) ofa 
plant 

pubescent (adj) = hairy 

tomentose (adj) having a thick Covering of very 
short hairs 


indumentum (n 
sessile (aj) of org 
leaf which has no 
directly to the stem 


Sessile 


trichomes 
hits ой 
a leat 


VASCULAR SYSTEMS TRANSLOCATION * 101 


translocation (n) tne movement of substances in 
the vascular system (р 105) from one part ofa 
plant to another translocate (v) 


transpiration 


water 
transported 


transpiration (n) the process of upward 
movement of sap (p 102) in the xylem (p 106) 
due to the water potential (р 103) gradient 
(р 24) caused by the evaporation (р 12) of 
water from the leaves transpire (v) 

potometer (n)an instrument for measuring the 
rate of transpiration (1) 

transpiration stream the upward-moving sap 
(p. 102) in the xylem (p 106) 

evapotranspiration (n) the process of losing 

water from vegetation (р 150), caused by the 

evaporation (p 12) of water at the surfaces of 


leaves 
uptake (n) the 
nutrients (p. 
plant. or oft 


organelle (p 16) 
active transport the movement of substances 


across membranes (p 18). using energy This 15 
necessary when a substance is being 
transported from the side of the membrane 
where it iS 1655 concentrated (p 12) to the side 
where iL is more concentrated 


process of taking water and 
111) from the soil into the roots ota 
aking substances into a cell or 
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diffusion (n) the natural movement of molecules 
(p. 9) of a solute (p. 12) from regions of higher 
concentration (p. 12) to regions of lower 
concentration. diffuse (v) 

apoplast (n) the non-living parts of a plant. ie the 
xylem (p. 106), the cellulose (р 17) cell walls 
(p.17) and the intercellular spaces (р 95) 


symplast and apoplast pathways 


plasmodesmata 


symplast (n) the living parts of a plant, ie the 
Cells containing cytoplasm (p 18) 

root pressure the pressure which Partly Causes 
Upward movement of xylem (p. 106) Sap (1) 
resulting from the active transport (р 101) of 
solutes (р 12) into the xylem which itself 
Causes Osmotic (1) flow of water into the xylem 

Sap (n) the water and nutrients (p. 11 1) contained 
and transported in the xylem (p. 106) or phloem 
(0 108) Sap is also a general name for any 


liquid exuded (p.112) пот the plant when it is 
Cut 


latex (n) a coloured, Stick 
produced by Specialize 
plants exude (p 1 12) when cut е 9 rubber 

osmosis (n) the process by which water moves 
Across semi-permeable (0) membranes (p.18) 
from a hypotonic (4 ) Solution (р 12) to a 
hypertonic (1) solution osmotic (ас) 

osmotic pressure the pressure needed to 
prevent osmotic (1) movement of риге water 
across а sem-permeable (4) membrane (р 18) 


into a solution (р 12) See 9/50 osmotic 
potential |. ; 


Y OF milky liquid 
d cells. which Some 


and intercellular spaces 


osmosis 


semipermeable membrane 


рше — concentrated 
er solution 


water dittuses across 
membrane until pressure from 
Solution prevents further 
movement 
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permeable (adj) of membranes (p. 18) which 
allow the movement of substances from one 
side to the other. permeability (л) 

impermeable (ад) of membranes (p. 18) which 
do not allow the movement of substances from 
one side to the other 

semipermeable (adj) of membranes (p. 18) which 
let some substances pass through them. but not 
others. The membranes in plant cells are mostly 
permeable (1) to small molecules (p. 9), e.g 
water (Н.О). monosaccharides (р 28) and 
amino acids (p. 56), but not to large molecules 
e.g. polypeptides (p. 56) 

hypotonic (adj) less concentrated (p 12) 

hypertonic (adı) more concentrated (p. 12) 

isotonic (ао) of two solutions (p. 12) with the 
same concentration (p. 12) of solute (р 12) and 
the same osmotic pressure (1) 

water potential a measure, expressed in units of 
pressure. of the chemical difference between 
pure water and a solution (p. 12) in which water 
is the solvent (p. 12). Water diffuses (!y'from a 
solution of high water potentiai to a solution of 
low water potential if they are separated by a 
semi-permeable (!) membrane (p. 18) In turgid 
(p. 104) plant cells. the water potential is equal 
to the sum of the osmotic pressure (1), and 
matric potentials (1) 

osmotic potential a measure of the pressure that 
needs to be applied to a solution (p. 12) in order 
to make its water potential (1) equal to that of 
pure water When this pressure is applied to а 
solution, pure water will not pass into it across а 
semi-permeable (1) membrane (p. 18) When 
there is no matric potential (1) or pressure 
potential (1). 1e under experimental conditions. 
osmotic potential is equal to water potential (!) 

pressure potential a measure. in units of 
pressure, of the squeezing effect that the cell 
wall (p. 17) has on the contents of the cell, in 
turgid (p. 104) plant cells 

matric potential a measure, in units of pressure 
of the attraction between water molecules (p 9) 
and the organic (p 11) compounds of the cell 
wall (p. 17) and cell 
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plasmolyzed cell 


cell wall 


celi 
membrane 


vacuole 


tonoplast 


cytoplasm 


plasmolysis (n) the Separation of the 
plasmalemma (p. 18) from the cell wall (p.17) 
andthe Shrinking of the protoplast (р 18) which 
occurs when water passes out of the cell due to 


the presence of a hypertonic (p. 103) Solution 
(p. 12) outside it 


turgor (n) the tension 
the pressure of wat 


оп a cell wall (p. 17) due to 
er inside the cell 


turgid cell 
cell wall 
tonoplast 


vacuole 


water diffuses into 
Cell until pressure 
from cell wall 
prevents further 
enlargement 


ytoplasm 


celi 
membrane 


the rate of uptak 


e of water by the roots. or 
because of dise, 


ase 
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vascular cylinder vascular system the tissues ip 88) consisting of 
xylem (p. 106) and phioem (p 108) cells, which 
translocate (p 101) substances from one part of 
a plant to another The development of vascular 
systems has made 1 possible for plants to 
evolve (р 139) on land 

vascular cylinder a tube of vascular (p 122) 

tem tissue (p 88) consisting of xylem (p 106) and 
phloem (р 108) in a root or stem 

stele (n) the vascular cylinder (1) of a stem or root 
including the pith (р 92) if this 15 present 

vascular bundle a thread of vascular (p 122) 
tissue (p. 88) in the vein (p 97) of a leat. orina 
stem 


vascular bundle 


I 


phloem + Dunai 


leaf trace the vascular (p. 122) tissue (p 88) 
which branches off from the stem. at a node 


(p. 90). into a leaf 


leaf traces and gaps 
atthe node of a stem 


leaf gap a gap in the vascular cylinder (') of a 
stem just above a node (p 90) 
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megaphyll (n) a leaf whose leaf trace (p 105) 
makes a gap in the vascular system (p 105) of 
the stem 

microphyll (n) a leaf whose leaf trace (p. 105) 
does not make a gap in the vascular system 
(p. 105) of the stem 

bundle sheath a layer о! cells around the 
vascular bundle (p. 105) in a leaf 

xylem (n) tissue (р 88) in the vascular System 
(p. 105) of a plant consisting of tracheids (1). 
vessels (1), parenchyma (p 90) and 
Sclerenchyma (p. 91) The vessels, tracheids 
and sclerenchyma have lignified (р 93) cell 
walls (p. 17) Most xylem cells are dead, and 
Contain no cytoplasm (р 18) The function of 
the xylem is to translocate (р 101) water and 


nutrients (p. 111) from the roots to the stems 
and leaves 


Position of xylem and Phloem in young and old roots 


cortex phloem 


xylem vascular 


cambium 


young old 


Position of xylem and phloem іп young and old stems 


xylem 


vascular 
cambium 


xylem 


phloem 


young 


xylem 


bundle sheath 


5 teat ota C4 plant 


epidermis 


mesopnyll 
cells 


bundle sheath 
h large 
chloroplasts 


wood 


phioem 


cork 
cambium 


phioem 


cork 
cambium 
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cell types in xylem 
tracneias vessels 
а no end walls 
S 
y 
К, 


AVIRA VAN 


tracheid 


tracheid 


pits 


" spirat 
thickening 
( of cell wall 


vessel (n) conducting tissue (p 88)in the xylem 
(!). consisting of vessel elements (1), found 
mainly in angiosperms (р 130) 

vessel element a long, often thin, dead cell in the 
vessels (1) of the xylem (1). Vessel elements are 
arranged end to end with large holes in the end 
walls. through which the xylem sap (p 102) can 
pass The cell walls (p 17) of vessel elements 
are thickened with lignin (р 93) 

tracheid (л) a long. thin. dead cell in the xylem (') 
with closed ends and lignified (p 93) walls 
Xylem sap (р 102) passes from one tracheid to 
the next through pits (1) in the cell walls (p 17) 

scalariform (ad) o! tracheids (!) and vessels (1) 
whose call walls (p. 17) have ladder-like ridges 
of thickening 

pit (n) an unthickened point in the cell wall (p 17, 
which is usually next to a pit in the cell wall of 
the next cell Pits enable the easy passage ot 
substances from one cell to the next They are 
common in the tracheids (1) ot the xylem (") 
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Phloem (л) one of the Conducting tissues (p 88) 
in the vascular system (р 105) Phloem, unlike 
xylem (p. 106), ıs Mainly a living tissue. whose 
Cells contain cytoplasm (р 18) Itis made of 
sieve elements (1) and companion cells (1) The 
phloem can translocate (p 102) substances in 
both directions. and its main function is to 
translocate the products of photosynthesis 
(p. 32) from leaves to other parts of the plant 

Sieve-tube (n)the tissue (р 88) in the phloem (1) 
through which Substances are translocated 
(р 102). It consists of sieve elements (1) with 
sieve plates (1) between them 

sieve element a cell in the Sieve-tube (!) of the 

phloem (!). Sieve elements are long. thin. living 

Cells with thin cell walls (р 17) and sieve plates 

(t) at their ends Translocation (p 102) of 

Substances takes place in the sieve elements 

eve plate the wall at the end of a sieve element 

(1), which has large pores (p. 19) through which 

Substances can pass. Sieve plates contain 

callose (1) 

callose (л) а carbohydrate (p 28) polymer (p. 10) 
which is found in Sieve plates (!). pollen tubes 
(p.74) and on injured surfaces 

callus: (n) a tissue (p. 88) produced on injured 
plant surfaces. Callus tissue contains 
callose (1) 

companion cell a small, living cell next to the 


Sieve elements (t) in the phloem (t) 
vascular cambium 


produces phloem outwards 


vascular 
cambium 


produces xylem inwards 


cambium (n) a meristem (+) in the vascular 
System (p.105). In perennial (p. 117) plants, it 
produces a new layer of vascular (p 122) tissue 
(p.88) each year, producing xylem (p 106) on 
the inside and phloem (!) on the outside 


phloem 


sieve tube 


Sieve plate 
with pores, 


wall ot seve 


ment 


meristems 


zones of dividing 
cells in shoot and 
toot tips resulting 
n gtowth 
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growth (n) all the processes in an organism 
which result in an increase in size. The ability to 
grow is one of the important characteristics of 
living organisms 

vegetative growth growth of the tissues (p 88) 
and organs (p 88) not involved in sexual (p 59) 
reproduction (p. 59). Vegetative growth occurs 
by mitosis (p. 45) and the lengthening and 
enlargement of cells 

development (n) the changes of structure and 
appearance of new organs (p 88) and tissues 
(p. 88) as an organism grows develop (у) 

ontogeny (n) the process of development of an 
individual (p. 135) from zygote (p. 61) to adult 

morphogenesis (n) the development of shape 
and structure of organs (p. 88) and tissues (p 88) 


intercalary meristems 
zones of dividing cells 
in monocolyledon leat 
bases resulting in 

leaf growth 


meristem (n) any tissue (p 88) of actively dividing 
cells, which produces the cells of other plant 
tissues. Meristems in the apex (p 90) of the root 
or shoot are called apical meristems The 
meristem between the xylem (p. 106) and 
phloem (!) is called the cambium (1) 

corpus (n) the inner layers of cells in the apical 
meristem (1) of angiosperm (p 130) shoots 
Corpus cells divide anticlinally (p. 110) 
producing the inner tissues (p 88) of the shoot 

tunica (n) the outer layer or layers of cells in the 
apical meristem (1) of angiosperm (p. 130) 
shoots. Tunica cells divide periclinally (p 110) 
producing the surface tissues (p 88) of the 
shoot 

intercalary (аа) of the meristems (1) at the base 
of leaves and stems in monocotyledons 
(p 130) 
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periclinal (adj) of cell divisions (p. 45) which 
occur parallel (1) to the surface of the plant 

anticlinal (adj) of cell divisions (p.45) which 
occur at right angles to the surface of the plant 

parallel (adj) of lines or planes running in the 
Same direction and never meeting 

primordium (n) an undeveloped organ (p 88) 
e.g. a leaf bud (1) contains leaf primordia (p! ). а 
young flower bud contains the primordia of 
reproductive (p. 59) organs 

plastochrone (n) the time between the formation 
of one leaf primordium (1) and the next 

bud (n) an undeveloped shoot covered with 
Protecting scales (p. 100), consisting of a very 
Short axis (p.92) bearing primordia (1) of leaves 
or flower parts 

buds 


new leaves 


E» 


apical bud 


Scales protecting 
Shoot apex and 


lea! primordia 
axillary bud 
p» produces 
lateral 
leat scars Shoot 
flower bud 


Sepals 


developing We a 
flower Parts 


I 
differentiated 


developed a 
their functio 


(р. 126), most of the cells are undifferentiated 


primordium 
LS through dicotyledon 
shoot ti 


apical meristem 
young leat 


ва! 
primordia 
will 
develop 
into leaves 
as plant 
grows 


stem 
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physiology (n) the study of the internal processes 
of organisms 

regeneration’ (n) (1) the growth of new tissue 
(p. 88) on a part of a plant that has been 
damaged. (2) the growth of new plants from 
perennating (р 117) organs (p 88) eg 
rhizomes (p 60) regenerate (v) 


etiolated young plant grown |normal young plant arown 
in dark Y in light. 


- apex 
leaves well 
developed with 
chlorophyll 
no chlorophyll phy 


long shoot | upright 
1 little leat apex 
| development 
| ; 
b 
shorter 


shoot 


etiolation (n) the process of rapid growth, without 
the production of chlorophyll (p 36), that occurs 
in shoots kept in the dark. Etiolated shoots are 
long. thin and pale and their leaves are very 
small etiolate (v) 

nutrition (л) the process of taking up nutrients (1) 
and using them in metabolism (p. 14) 


nutrient (n) an inorganic (p 11) substance which 
plants require for growth. Nutrients are taken up 
from the soil by the roots. e.g nitrate (p 13) 
phosphate (р 13) 

trace element an element (p 8) required by a 
plant in very small amounts, e.g boron 
molybdenum 

deficiency (n) the lack of a nutrient (*) required 
for growth and development Deficiency can 
lead to poor growth and disease 


112- GROWTH AND PHYSIOLOGY Gi ANDS Hi IRMON 


NES 


secretion (n) the transport of a dissolved (p 12) 
substance produced by a cell or organ (р 88) 
Out of that cell or organ secrete [12] 

excretion (n) the process of removing waste 
products of metabolism (р 14) from a cell or 
organism, excrete (v) 

gland (n) a group of cells on the surface ot a 
plant, whose function 15 to secrete (1) or excrete 
(1) substances glandular (20) 

exude (v) to secrete (1) liquid from pores (р 19) 
e.g. IN guttation (1), or from a Cul surface 

exudate (л) the liquid exuded (1) from pores 
(p. 19) and glands (1) such as hydathodes (1) 

hydathode (л) а gland (1) on the leaves of some 


guttation 


plants. which exudes (!) water 
guttation (n) the 


(p. 102) or wat 
hormone (n)a s 


indole acetic acid the most common auxin (1) 
lo 
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gibberellins (n.p/.) group of chemically complex 
plant hormones (1), important in the control of 
tropisms (p. 115), the lengthening of cells during 
growth, germination (p. 87) and other 
processes. 


cytokinins (n.p/.) group of plant hormones (1) 
which control cell division (p. 45) 

abscisic acid a plant hormone (1) which inhibits 
(p. 14) root growth and germination (p. 87). and 
which is important in the control of leaf 
abscission (p. 114). 
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abscission 


lea! scar 
2 abscission 
layer forms , 
atbase of abscission layer 3 LM 
1 old leat petiole leaving 


abscission (nj the Process of separation of cells 
In the stalk of an organ (p 88).eg the petiole 
(p. 96) of a leaf leading to the dropping of the 
organ 

ethene (n) C. H; A simple plant hormone (p. 112) 
which affects tropisms (1). the inhibition (р 14) 
Of root growth. abscission (1). the ripening 


(p. 83) of fruit, and other growth processes Also 
known as ethylene 


florigen (n) a possible hormone (p 112) involved 
in the production of flowers 

synergistic (асу) of Processes in which one 
Substance reinlorces the action of another 
Substance or Substances This is usually 
applied to plant hormones (р. 112). which often 


Ol similar growth 


affect each other and contr 
processes synergism (л) 
climacteric (n) а period of high CO Output 


Опе (p. 112) ethene (1) а! 
pening (p 83) 


axillary 
buds 


intact plant. apex removed 
ашап translocated lateral shoots 
from apex inhibits. 


grow 
growth of axillary 

buds into lateral 

shoots 


phototropism 


geotropism 


gravity 


Stem grows 
upwards 


Plagiogeotropism 


branches 
growat 
anangle 


gravity 
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tropism (n! curving growth of a plant organ (p 88) 
due to a stimulus (p. 170) coming from a 
particular direction. e.g. light or gravity 

auxin in phototropism 


ER 
3 increased relative auxin 
concentration on dark side 
Causes Cells on dark side 
to elongate. and the shoot 
bends towards tne light 


1 shoot tip in 
dark, auxin 
evenly 
concentrated 


2 exposed to light 
from one side. 
auxin concentration 
increases on dark 
side and decreases 
on light side 
phototropism (n) curving growth of a plant organ 
(p. 88). e.g. a shoot, towards light coming from a 
particular direction phototropic (36/) 
geotropism (n) curving growth of a plant organ 
(p. 88) due to gravity. Geotropism can be 
downwards (positive). e g in a taproot (р 88), or 
upwards (negative), e.g. in the shoot of a 
seedling (p 87) geotropic (ad) 
statolith (n) a very small grain of starch (р 30) 
surrounded by a membrane (p 18), often found 
in cells of growing tissues (p 88) Statoliths are 
thought to be important in the control of 
geotropism (n 
plagiogeotropism (7) growth at an angle in 
response to gravity. e g in lateral ip 92) 
branches plagiogeotropic (2c) 
thigmotropism (n) curving growth due to contac! 
with an object. e g the coiling of tendrils (p 136) 
ofa climbing plant around a stake This is 
sometimes known as haptotropism 
chemotropism i7) curving growth of a plant 
organ (p 88) in response to a chemical stimulus 
(р 170) or gradient (p 24) chemotropic i55 | 
hydrotropism (^) Curved growth of a plant organ 
(p 88) in response to the stimulus (р 1 70) of 
moisture hydrotropic #0 | 
nastic movement any pian! : 
a diffuse stimulus (р 170) « 
leat position which occur in Some p 


ovement caused бу 
g the chang 


nis at night 
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endogenous rhythm the repeated. regular 
rhythmic changes of internal activity in an 
organism that are not due to external 
Environmental (р 149) factors 

photoperiod (л) the number of hours of daylight 
needed by a plant before it will begin to flower 
See also photoperiodism [m 

short-day plant a plant which will begin to flower 
when the length of the day. or photoperiod (1). is 
short 

long-day plant a plant which will begin to flower 
only when the length of the day. or photoperiod 
(1) 1s long 

Photoperiodism (n) the physiological (p 111) 
TeSponses of an organism to changes in the 


lengths of day and night photoperiodic (ac) 
24 hours 


day length 
12 hours 
6 hours 
season spring summer autumn winter 
long-day short-day 
plant plant 


keptunder kept under 


keptunder kept under 
Shortdays long days 


shortdays опо days 


Phytochrome (n) a Pigment (р. 36) which controls 
many of the physiological (p 111 ) responses of 
Plants to light, еб photoperiodism (1) 
Phytochrome absorbs the red and far-red 
wavelengths (p 38) of light 
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ephemeral (adj! of plants which germinate, grow 
reproduce (р 59) and die in a very short time 


annual plants 


опе year 


biennial plants 


140 years 


plam — seeds 
. dies — disperse 


perennial plants 
many years 


growing and reproducing over many years 


annual (аа) of plants which complete their entire 
lite cycle (p 64). from seed to reproduction 
(p 59) to death. in one year 

biennial (adj) of plants which complete their lite 
cycle (p 64) in two years, growing in the first 
reproducing (p 59) and dying in the second 

perennial (adj of plants which grow and 
reproduce (р 59) for many years Perennial 
plants are usually woody 

perennation (л) the survival of an individual 
(p. 135) over successive years. or of a dormant 
(4) organ (p 88) during unfavourable seasons 
perennate (v) 

dormant (adj) of cells, buds (р 110) seeds etc 
during the period betore growth begins 
dormancy (7) 

hibernation (л) the slowing-down of metabolism 
(р 14) which occurs in many organisms during 
winter hibernate (v) < 

vernalization (7) flowering due to treatment with 
low temperatures 

senescence (л) the process of growing ola беїон: 
death senescent (20) 
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organism (n) any living thing Organisms differ 
from non-living things in that they can grow and 
reproduce (р. 59) 

microorganism (n) a very small organism e ga 
virus (1), bacterium (1) or yeast (p 164) 

plant (n) an organism which has most or all of the 
following characteristics: ability to synthesize 
(p. 13) carbohydrate (p. 28) by photosynthesis 
(p. 32). possession of cell walls (p 17) 
containing cellulose (p. 17), а life cycle (p 64) 
consisting of an alternation of generations 
(р 64), and an inability to move 

viruses 


bacteriophage bacteriophage attacking a 


bacterium 


—— head 1 bacterial 
cell wall 


tobacco mosaic hollow 
viruses protein rod = 
surrounding 
nucleic acid 


mple organisms. which neces 
Cleic acid (p 51) 


Protein (p 56) Virus 2 parts of new bacteriophages 
do not metabolize (р 14). and can only к synthesized in bactenal cell 


3 bacterium destroyed. new 
bacteriophages released 


(р 51) anda tail Of prote. 
nucleic acid is injected int 


а bacterial 
phagein) а bacteriophage ү = 


n 
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bacteria (n / ) a division (p. 134) of unicellular (1) 
prokaryotic (p. 16) organisms, most of which are 
heterotrophic (p. 32). Bacterial cells are usually 
05-2 ym across Bacteria are important in the 
decay (p. 157) of organic (p. 11) matter in the 
soil Many are parasitic (p. 144) on other 
organisms, often causing disease bacterium 
(sing.). bacterial (20/) 

bacillus (n) a rod-shaped bacterium (1) 

spirochaete (n) a spirally-shaped bacterium (1), 
belonging to the order (р. 134) Spirochaetales. 

cocci (n) a group of bacteria (1) with spherically- 
shaped cells 

unicellular (20/) of organisms which consist of 
only one cell, e.g. euglenoids (p. 120). yeast 
(p. 164), bacteria (1) 

multicellular (20/) of organisms which consist of 
many cells. as in most plants 

algae (n.p! ) a large group of mainly aquatic 
(p. 161) plants. which differ from other plants by 
their lack of complex multicellular (!) 
reproductive (p. 59) organs (p 88). alga (sing). 
algal (adj) 

pyrenoid (n) a small grain of protein (p. 56) in the 
chloroplast (p. 32) of an algal (1) cell, around 
which starch (p. 30) is deposited 

colony (л) a group of cells of the same kind, 
forming a single organism, as in many algae (1) 
colonial (20/) 

coenobium (n) a colony (!) with a regular shape 
consisting of cells which do not divide 
vegetatively (p. 60). e.g the alga (1) Voivox 

aggregation (n) a group of similar cells without a 
regular arrangement, as in many algae (1) 


mucilagé many celis airs. 019 colony 
is. 


young 
colonies 
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chromatophore (n) the chloroplast (p 32) ot a 
green alga (1). or. the pigment (p 36)-containing 
body of a photosynthetic (p 32) bacterium 
(p.119) 

paramylum (л) а polysaccharide (p 30) made of 
Glucose (p.28) units It 15 Stored in grains in 
euglenoids (1) 

siphoneous (adj) of algae (p 119) in which the 
Plant body is not divided into cells. re itis 
multinucleate (p. 163) 

Parenchymatous (adj) of multicel 
algae (p. 119) whose 
one direction 

filamentous (adj of algae ( 
long threads of cells. e 

Coccoid (adj) of al 
unicellular ( 


llular (p 119) 
cells divide in more than 


pi 19) consisting of 
9. Sprogyra 

gae (p 119) which are 
p.119) and non-motie (1) 
filamentous blue green algae 


әгл 


blue-green algae algae (р 119) 


of the division 
(р 134) Cyanophyta with 


their own carotenoid (p. 37) 

(0. 32) pigments (р 36) 
red algae algae (p 

Rhodophyta whic 


and phycoerythrin 
green algae algae ( 
Chlorophyta Gre 


nd have 
cellulose (p 17) in their сей walls (р 17) 
euglenoid (njan alga (p 1 19) of the division 
(p. 134) Eu 


main Storage product 


eyespot 


nucleus 


pyrenoid 


ES chloroplasts 
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flagellum (7) a long motile (.) thread. consisting 
of a membrane (p 18) enclosing a senes of 
parallel ip 110) microtubules (р 21) Fiagella 
(р! \ аге found in the cells of unicellular (p 1191 
motile algae ip 119) eg Euglena 
Chiamydomonas. and also in the male gametes 
(p. 61) of bryophytes (р 1221. pteridophytes 
(р 126). and some gymnosperms ip. 128) 
flagellate (2c) 

motile (aq) able to move. as in cells with 


flagella (*) 
diatoms 


[ 


Yum 


TOum 

diatom (л) an alga (p 119) oF the division (p. 134) 
Bacillanophyta Diatoms are mostly unicellular 
(p 119). and their cell walls (p 17) contain 
silicon See also siliceous skeleton 

siliceous skeleton the silicon-containing cell wal! 
(р 17) of adratom (1) 

dinoflagellate (7) a class ip 134) of unicellular 
(р 119) algae (р 119) usually yellow in colour 
which have two flagella (1) and thick cell walls 
(p 17) arranged in a characteristic pattern ot 
plates Dinoflagellates are a major component 
of manne phytoplankton (+) 

phytoplankton (7) the small plants mostly 
diatoms (!) and other unicellular (р 119) algae 
(p 119) which are tound near the surtace ot 
oceans and lakes Phytoplankton is one of the 
world s most important primary producers 
(р 150) 


dinoflagellate 


tlagella 
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brown algae 
(seaweeds) 


brown algae algae (p 119) of the division (р 134) 
Phaeophyceae. including many of the larger 
seaweeds (:). Brown algae contain brown 
accessory pigments (p. 36) 

seaweed (n) the general name tor 
Parenchymatous (p 120) alga ( 

nonvascular (ас) of plants 
vascular system (p 105). 
include most bryophytes (1) and all algae (p 119) 
vascular (adj) of plants with а vascular system 
(p. 105). Vascular plants include all 
Pleridophytes (р 126) and Spermatophytes (p 128) 

bryophyte (n) а plant of the division (p 134) 

Bryophyta, ie а moss (p 124) or a liverwort (1) 
Bryophytes differ from other plants in having the 
gametophyte (p 65) as the main vegetative шы. 
(р 60) stage Most bryophytes have little or no 
vascular system (p 105). and live in wel. shady 
habitats (p. 149) 

thallus (л) à more or less undifferentiated (p 110) 
plant body. without distinct roots. stems and 
leaves, e g the gametophyte (p 65) of thalloid 
liverworts (4), or the plant body of an alga 
(p 119) thalloid (aq) thalli (5; ) jds 

Prothallus (n) the gametophyte (p 65) of mosses їеа!у liverwort кер 


(р 124), liverworts (1 and pteridophytes lo cis d 
(p 126) Prothalli (рг) 
thizoid (л) a thre 


lower surface 
Rhizoids have 
Sporogonium ( 


any large 
P.119) inthe sea 
which do not have a 
Nonvascular plants 


thalloid 
liverwort 


ad-lıke cell which grows from the 
or base of a bryophyte (1) 

the function of roots 

n) the Sporophyte (р. 65) of a 


MOSS (р 124) or a liverwort (4) consisting of a 
foot (1). seta (4) and capsule (1) 

foot in) the base of the Sporophyte (p 65) of a 
bryophyte (1j Which is the 


liverwort sporophyte 


Capsule 
containing 
spores 


sporophyte 
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seta (n) the stalk of the sporophyte (p. 65) of a 
bryophyte (1) 

capsule: (n) the spore (p. 66)-producing organ 
(p. 88) of the sporophyte (p. 65) of a bryophyte 
(1), borne at the top of the seta (1) 

liverwort (л) one of the two groups of bryophytes 
(1). Liverworts differ from mosses (p. 124) in 
having less differentiated (p 1 10) cells in the 
gametophyte (p. 65). and in having elaters 
(p. 124) in the dehiscent (p 84) capsule (1). The 
gametophyte is either thalloid (1) or leafy 

hepatic (n) = a liverwort (1) 


thalloid liverwort ? 
sporophyte 


T (with capsule) 


thallus 
(gametophyte) 


thalloid liverwort a liverwort (1) in which the 
gametophyte (p. 65) is a flat, more or less 
undifferentiated (p. 1 10) thallus (!). About 20% 
of liverwort species (p. 134) are thalloid, 


leafy liverworts 
(viewed from above) 


incubous leat 


succubous leat 
arrangement 


arrangement 


leafy liverwort a liverwort (1) in which the 
gametophyte (р 65) has a simple stem. growing 
from the apex (р 90) and bearing small leaves 
in rows along it. About 80% of liverwort species 
(p 134) are leafy 

succubous (adj) oí a kind of growth in leafy 
liverworts (1). 19 which the front of each leaf lies 
underneath the leaf in front of it. 

incubous (adj) of à kind of growth in leaty 
liverworts (1), n which the front of each leaf lies 
on top of the leaf in front of it 
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gemmae in thalloid liverworts: vege 


cups 

containing 

gemmae 

by a Splash 

Gross section through cup t o 
gemmae. j oN SN P 
Small pieces о 
vegelativetissue —— faindrop ъ\ se 


gemmae (7.5! | small groups of green cells 
produced in Cup-shaped structures on the 
surface of some thalloid liverworts (p. 123) 
Gemmae are dispersed (p. 84) by Splashes о! 


rain. and area way of vegetative reproduction 
(р 60) gemma (sing ) 
elater (n) one of ab 


MOSS (л) one of thet 
bryophytes (р 122 
liverworts (р 123)i 
(p. 110) cells in the 
gametophyte usual 
andis often branched The 
the Sporophyte (р 65) is alsi 
differentiated in m 


wo main groups о! 

) Mosses differ from 

n having more differentiated 
gametophyte (р 65) The 
ly has a stem with leaves 


Capsule (р 123) of 
O more 
osses, and the 


Spores (p 66) 
are released through a peristome (1) 
moss moss Sporophyte 
Calyptra operculum 
Sporophyte сто capsule 
репѕіоте 
seta 
ашса 
leaves of 
gametophyte 


gametophyte 


I — thizoids young 


liverwort sporophyte 
discharging spores 


discharge 


protonema 


acrocarpous moss 


Pleurocarpous moss 


cells 
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protonema in) the young gametophyte (p 65) of 
a moss (!). in the early stages after the 
germination (p 87) of the spore (р 66) 

pleurocarpous (adj) of mosses (') which have а 
stem with many branches. spreading across the 
ground. The reproductive (p 59) organs ip 88) 
are borne on short side-branches 

acrocarpous (adj; of mosses (') which have an 
upright stem. with the reproductive (p 59) 
organs (1) at the apex (р 90) 

paraphyses in pi ) small hairs one cell thick, often 
with a large round cell at Ihe top, which grow 
among the antheridia (p. 65) in mosses (1) They 
protect the antheridia and may provide them 
with photosynthetic (p. 32) products 


paraphyses 


apex ot moss 
gametophyte 


calyptra (n) a hood of tissue (р 88) produced 
trom the wall o! the archegonium (р 65) 
especially in mosses (!) The calyptra protects 
the young sporophyte (p 65) 

columella’ (n) the tissue (p 88) in the centre of 
the capsule (p 123) of a moss (!) 

operculum (7) the hid which Covers the pore 
ip 19) at the apex (р 90) of a moss (1) capsule 
(p 123) The operculum opens to allow spores 
(p 66) to escape 

peristome (^) а set of tooth-like plates under the 
operculum (!) of the capsule (p 123) of a moss 
(1) These plates are called peristome teeth 
They control the release of spores (p 66) into 
the ат by altering their position with changes in 
hurmdity 
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pteridophyte (n) a member of the division (p 134) 
Pteridophyta. which includes the ferns (:) 
Clubmosses (:) and horsetails (4) In 
pteridophytes the sporophyte (p 65) is the main 
vegetative (p.60) stage of the life cycle (р 64) 
The gametophyte (p 65) is small. and 15 
independent of the sporophyte, as in 
bryophytes (p 122) Large tree-like forms of 
pteridophytes were common during the 
Carboniferous (p 143) period. and were 
fossilized (p. 142) to form coal 


{егп (n)a pteridophyte (1) belonging to the order 
(p.134) Filicales Ferns have Spirally (p 98) 
arranged leaves. which are often pinnately 
(p.98) compound (p.98) Ferns are frond 
homosporous (p. 67), with the Sporangia (p. 66) 
borne in sori (1) on the abaxial (p 97) surface of 
the leat 
frond (n) the leat of a fern (1) Most ferns have wd) 
pinnate (p 98) or bipinnate (p. 98) fronds The 
leaves of palms (p. 130) are also called tronds 
Сігсіпаќе (асу) coiled or rolled ир. like the young 
frond (1) ofa fern (1) 


types of sori on underside of fern leaves 


sori without indusia son with 
Positioned at ends tioned on ea 


long son оп 
Positioned on central either side 
D B vetns vein of leaflets of midrib 


modd sporanga 
leaflets 

(nian organ (p 88) on the Surface of the 

leat of a tern (ti in which sporangia (p 66) are 

produced Sor (pi ) have differen 


indusium 
Sorus 


! Shapes and 


horsetail 
(Equisetum) Ud 


Strobilus 


10 cm 
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indusium (л) the flap of tissue (p 88) in a sorus 
("). which protects the sporangia (р 66) 
indusia (p/ ) 

filmy fern а fern of the family (p 134) 
Hymenophyllaceae Filmy ferns have very 
delicate leaves. usually only one cell thick, and 
live in moist shady habitats (p 149) 

tree fern a fern (1) of the family (р 134) 
Cyatheaceae. in which the fronds (1) grow from 
the top of a trunk (р 92) The trunk in tree ferns 
consists partly of the woody bases of dead 
tronds Most tree ferns are tropical (p 162) 


tree fern 
crown of fronds 


dead trond 


trunk with 
leaf scars 


clubmoss (л) а pteridophyte (1) of the order 
(р 134) Lycopodiales. e.g Lycopodium 
Clubmosses are по! related to mosses (р 124) 
horsetail (л) a pteridophyte (1) of the order 
(p 134) Equisetales. which consists of about 25 
species (p 134) of Equisetum 


spore-bearing 
shoots 
clubmoss (L /copodium] 
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сгуріодат (л) а general name tor all plants 
except gymnosperms (+) and angiosperms 
(р 130). in an old classification (р 132) of the 
plant kingdom (p, 134) Cryptogams reproduce 
(p. 59) by spores (p 66) 

phanerogam (n) a general name tor all seed 
plants (1) in an old Classification (p 132) of the 
plant kingdom (р 134). so called because the 
organs (p 88) of reproduction (p 59) are clearly 
visible. This name has been replaced by 
Spermatophyte (1) 

Spermatophyte (n) a member ot the division 
(p 134) Spermatophyta or seed plants (4) This 
division includes all angiosperms (p. 130) and 
gymnosperms (1) 

Seed plant a plant which re 
seed.ie a Spermatophyte (1) or phanerogam (1) 

gymnosperm (л) а Spermatophyte (1) of the 
Subdivision (р 134) Gymnospermae 
Gymnosperms differ from angiosperms (p 130) 
in their unprotected Ovules (p 78) arrangement 
of reproductive (р 59) organs (р 88) in cones 


(p 68) archegonia (p 65) and wood without 
vessels (р 107) 


produces (р 59) by 


Conifer (л) а gymnosperm ( 
Coniferales which includ 
redwoods, etc. Most соп! 
(р 79) with Separate mal 
(p.68) They are mostly e 
narrow pointed leaves c 


1} of the order (р 134) 
les pines. yews. cedars 
fers are monoecious 

е and female cones 
vergreen (p 136). with 
oniferous (adi) 
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cycad (л) a gymnosperm (1) of the order (p 134) 
Cycadales Cycads are dioecious (p 79). with 
motile (p 121) male gametes (p 61) They have 
palm- or fern-like leaves and are found mainly 
in tropical (p 162) habitats (p 149) The cycads 
are a primitive (p 141) group and there are many 
fossils (p 142) dating from the Mesozoic (р 143) 


ginkgo 


Ginkgoales (л) ап order (p 134) of gymnosperms 
(1) with only опе living species Ginkgo biloba 
(maidenhair tree), which is found in China They 
have motile (p 121) male gametes. like cycads 
(1), but deciduous (р 136) leaves 

Gnetales (л) a small order (р 134) of 
gymnosperms (1) made up of three genera 
(p 134) Ephedra Gnetum and Weiwitsenia 
Gnetales are similar to angiosperms (р 130) 
because their wood contains vessels (p 107) 


and their ovules (р 78) do not have archegoma 


(p 65) 
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angiosperm (л) а spermatophyte (р 128) of the 
Subdivision (p 134) Angiospermae They ditter 
from gymnosperms (p 128) in that their ovules 
(р. 78) are protected in the ovary tp 76) and in 
their possession of vessels (p 107) in the xylem 
(p. 106) They also have double fertilization 
(p. 78) of the ovum (p. 61) and the endosperm 
(p 86) There are more than 200 tamilies 
(p. 134) and 250 000 species (р 134) of 
angiosperms They are divided into two classes 
(р 134). the Monocotyledones |.) and the larger 
Dicotyledones (:) 
flowering plant a piant which bears flowers This 
term is usually used Only for angiosperms (1) 
bul is sometimes used for some gymnosperms 
(p. 128) as well 
monocotyledon (л) an angiosperm (t) of the 
class (р 134) Monocotyledones The: 
have one cotyledon (р 86) Мо; 
not have secondary thickening (р 94) and most 
are small herbaceous (р 136) plants with 
parallel (p 110) venation (р 97) and floral parts 
in whorls (p. 98) of three or multiples ot three 
eg grasses (1). sedges (1) orchids (i). palms 
(+) monocot (abbr ) 
grass (n)a monocotyledon (t) of the 
\р 134) Gramineae (sometimes called 
Poaceae) Itis а very large family, and contains 
all the cultivated cereals (wheat rice etc у 
sedge (n) a monocotyledon (!) of the ge 
Carex in the family (p 134) Cyperaceae 
orchid (ла monocotyledon (t) of the family 
(р 134) Orchidaceae Most orchids are tropical 
(p 162) and epiphytic (р 137) The family is 
Опе of the largest in the plant kingdom (р 134) 
with at least 17 000 species (p 134) ы 
palm inj а Monocotyledon (1) of the family (р 134) 
Paimae Palms are the largest monocotyledons 
and аге foung mostly in tropical (р 162) forests 
(р 158) They usually have a thick unbranched 
Pachycaul (р 94) trunk (р 92) with rings on the 
Surface These TINGS mark the position of fallen 
leaves Most palms have compound (p 98) 


leaves, borne In a thick crown (р 92) at the top 
Of the trunk 


monocotyledons 


ir seeds 
nocotyledons do 


family 


nus (p 134) 
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dicotyledon (^) an angiosperm (1) of the class 
ip. 134) Dicotyledones The seeds of 
dicotyledons have two cotyledons (p 86) 
Dicotyledons have secondary thickening (p 94) 
inthe stems Most families (p 134) and species 
їр 134) of angiosperms are dicotyledons 
dicot (i55! ) 


dicotyledons 


cactus | 


composite. 


E d 
y С 


cactus (л) а dicotyledon (1) of the family ip 134) 
Caciaceae mainly found in hot dry areas in 
North and South America Cacti (p! ) usually 
have thick succulent (p 99) stems and aroups 
of spines (р 100) instead of leaves 


Leguminosae |") a large family (р 134) ot 
dicotyledons t') The seeds of Leguminosae are 
borne in legumes (p 84) or pods (p 841 Many 
species (р 134) ot Leguminosae are important 
crop plants еб beans peas clover et 


Compositae |") 4 2o family ap 134) ot 
nsi) Compostar Nave COMPOS 


cicotyledo n 
p Blyinflorescences ip BO) asin daisies 
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classification (л) the naming of species (p 134) 
and their grouping into families (p 134). orders 
(p. 134), divisions (p. 134). etc classify (v) 


how a species is classified 
in the plant kingdom 


species 


nomenclature (n) the part ot Classification (*) that 


involves the Naming of species (р 134) families 
(р 134), Orders (p 134). etc 


Systematics (n) the part of Classification (1) that 


involves the arrangement о! organisms (р 118) 
into relateg groups 


Latin binomial 


Prunus domestica L 


name ot authority 
gel (Linnaeus) 


name ot 
species 
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Linnaeus Car! Linnaeus. (1707-1778) was 
responsible for the modern system of naming 
plants and animals This 15 the binomial (+) 
system His most famous work was Species 
Plantarum, published in 1753. in which he 
described all the plants then known to man 

binomial (n) the Latin name of a species (p 134) 
consisting of two words The first is the name ot 
the genus (p 134) to which the species 
belongs. and the second is the name which 
distinguishes the species from other species in 
the same genus. This system of naming species 
was introduced by Linnaeus (!). binomial (adj) 

authority (л) the name of the author who was the 
first to give a species (р. 134) or other taxon (+) 
its name. Inthe case of species, the authority 15 
given after the binomial (1) 

herbarium (л) a collection ої dried pressed 
plants. used by taxonomists in the classification 
(1) of plants 

type (n) the specimen of the individual (p. 135) 
plant from which a species (р 134) was first 
described 

artificial key a way of identitying plants by steps 
Each step involves a choice between atleast 
two different characters. each of which leads to 
another choice of two characters. finally leading 
to the right identification 

taxonomy (7) the science of classification (1) and 
the relationships of organisms taxonomic 
(adj), taxonomist (^) 

taxon (л) any taxonomic (1) group. еа a species 
(р 134).a family (р 134) All the members of a 
taxon share similar characteristics which are 
different from those of other groups taxa (p! | 

characteristic (40) 0! characters by which an 
organism ог group о! organisms can be 
recognized For example, flowers are 
characteristic of angiosperms (р 130), wood is 
characteristic of trees characteristic (7) 

character (n) any part or shape ot an organism 
that makes it possible to classity (11 the 
organism Characters usec п classification 
include the arrangement of the reproductive 


(p 59) organs (p 88) the shape ot leaves etc 
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kingdom (n) the largest of all the taxa (p 133) In 
older systems of classification (p 132), there 
are only two kingdoms - plants and animals In 
some newer systems. there are five - plants. 
animals, fungi (p. 163), bacteria (p. 119) and 
Viruses (р. 118), before, the fungi, bacteria and 
viruses were included with the plants 

division (л) a major taxon (р. 133), eg 
bryophytes. which is made up of classes (1) 
There are three divisions of land plants, these 
are bryophytes (p. 122), pleridophytes (p. 126) 

. _ and spermatophytes (p. 128) 

subdivision (n) a taxon (р. 133) within a division (1) 

class (л) a taxon (p. 133) consisting of orders (1) 
Dicotyledons (p. 131) are a class 

order (n) a taxon (p.133) Consisting of families (1) 
The Latin names о! Orders usually end with 
-ales 

family (n) a taxon (p. 133 
genera (1), The Latin n; 
end with -aceae 

tribe (л) a group of related genera (1) withina 
family (1) 

genus (n) а group о! related species (0. The 
name of the genus is the first in aL 
(0 133). genera (р! ). generic (adj) 

monotypic (adj) of a genus (t 


) consisting of related 
ames of families usually 


atin binomial 


nly one genus 
unit of 

Оп (p. 132). A species includes 

(L) which are alike and can breed 
each other. Species are given Latin 
р 133) names They are sometimes 
to subspecies (i) and varieties (1) on 
the basis of small differences between 
Populations (1) Specific (adj) 


individuais 
(P. 59) with 
binomial ( 


subspecies of a species 


Subspecitic names 


Prunus domestica italica 
Prunus domestica domestic 


а (plum) (greengage) 
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subspecies (л) a taxon (p 133) within a species 
(1) Subspecies of a species differ in small ways 
Although they can breed (p. 59) with each other. 
they are usually found in different places. or 
different populations (1). In the naming of 
subspecies, a third Latin name is put after the 
binomial (p 133) subspecific (20/) 

variety (n) a taxonomic (р 133) group within a 
species (1) or a subspecies (1), The differences 
between varieties are small, and do not 
necessarily relate to differences in habitat 
(p. 149) or place 

strain (n) a reproductively (p. 59) isolated (p. 142) 
population (1) whose individuals (1) have 
identical genotypes (p. 41) over many 
generations (p. 63) and show phenotypic (p. 41) 
differences from other populations 

ecotype (n) а set of individuals (1) or populations 
(Ота particular habitat (p. 149) that differ 
phenotypically from members of the same 
species in other habitats 

cline (n) continuous or gradual variation (+). within 
a population (1). in some of the characters of a 
species (1). This variation is related to gradual 
changes in ecological (p. 149) conditions that 
occur. for instance. ир the side of a mountain 

individual (n) a single organism 

variation (^) differences in the characteristics of 
individuals (!) of a species (1) or a population (1) 

infraspecific (adj) of variation (1) between 
individuals (1) of a species (1) 

polymorphism (n) the occurrence of two or more 
forms of a species (1) inthe same population (1) 
or habitat (р 149) polymorphic (adj) 

morph (n) one of the forms of a polymorphic (1) 
species (!) 


population (n) a group ot individuals (') of the 


same species (1) living in the same place or 
area, close enough to breed (p 59) together 
endemic (20/) of taxa (p 133) that are found only 
in one particular place or area endemism (^) 
distribution (7) the whole geographical range in 
which a taxon (p. 133) 1s found 
flora (л) the total of plant species (°) In a particular 
region, country continent elc 


136 - HABITS 


habit (n) the appearance of a plant, eg herb (1) 
Shrub (1). tree (1) 

tree (n) a large, perennial (p. 117) plant with a 
woody trunk (p 92), which usually bears 
branches 

sapling (л) a young tree (1) 

evergreen (adj) having green leaves throughout 
the year evergreen (n) 

deciduous (adj) (1) of plants which shed their 
leaves atleast once a year and remain leafless 
for weeks or months: (2) of short-lived organs 
(p.88) that are shed froma plant 

shrub (л) a small woody perennial (p. 117) plant 
with branches from ground level upwards 


branches |herb no secondary 


thickening 
по wood 


bush (n) a shrub 


(1) with especially dense 
branching and foliage (p. 96) 


herb (n) a small plant without wood in the stems 
Or roots herbaceous (adj) 


climber (n) a plant with roots in the ground, which 


5 roots (p 89) Ог Sucker- 
other plants, or 
d their stems 


nts, and help the climber 
drils are modified leaves. 


Usually have little or 
(p. 94) 

vine (л) (1) a climber (т) (2) 
family (p 134) Vitaceae 


no secondary thickening 


a member of the 


two types of tree. 


climbers 
three examples о! 
Climbing plants. 

apana 


тепап! 


1 Lathyrus 
a plant that 
climbs by 
means о! 
tendrils 


support plant 


2 Hedera 
a plant that 
climbs by 
means of 
adventitious 
roots 


adventitious 
roots 


3 Convolvulus 
a plant that 
climbs by 
twisting 
growth 
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gserole liana (n) a woody perennial (D 117) climber (!) 
ae muscar Lianas are very common in tropical (p 162) rain 


— - forests (p. 158) 
photosynthetic saprophyte (n) a plant which obtains all its 


tissue 

nutrients (p. 111) from dead organic (р 11) 
matter. Saprophytes are heterotrophic (p. 32) 
Many fung! (p 163). bacteria (р 119) and some 
vascular (p. 122) plants are saprophytes in the 
soil. They are important in the cycles of 
inorganic (р 11)nutrients in ecosystems 
(p 149) saprophytic (20/) 


branch of 


atree 


epiphyte 
eg, orchid 


dead organic matter 
saxicolous plant ea lichen 


fleshy 
leaves 


epiphyte (л) à plant which grows ОП the stems 
and branches о! other plants. Epiphytes have 
no roots in the ground They are not parasitic 
(p 144) epiphytic (20/) 

epiphyll (7) а plant which grows on the leaves о! 
other plants Most epiphylis are tropical (p 162) 
liverworts (р 123) and lichens (p 147) 


epiphyllous (adj) 
saxicolous (20) of plants that live on rocks eg 


lichens (р 147) 
xerophyte (n) 2 plant that lives n a desert or other 
dry habitat (p 149) xerophytic (i0) 
xeromorphic (:0/) 0! plants with characteristics 
habitats ip 149) such as 


suited to very агу 

deserts Xeromorphic plants often have thick 
succulent (p 99) leaves with thick cuticles 
(p 95110 prevent the loss of water 
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halophyte (n) a plant which lives in salty habitats 
(p. 149). Halophytes are adapted (p 141) forthe 
uptake of water from concentrated solutions 
(p. 12). halophytic (гај) 

cryophyte (л) а plant growing in very cold 
conditions, e.g. on ice or snow Cryophytes are 
usually algae (p. 119) or bryophytes (p 122) 

cryptophyte (л) a plant with buds (p 110) or 
shoot apices (p.90) perennating (p 117) 
underground or under water during 
unfavourable seasons, e 9. winter 

geophyte (n)a Cryptophyte (1) with buds (p.110) 
Or shoot apices (p. 90) perennating (p. 117) 
underground. Geophytes have rhizomes (p. 60), 
bulbs (p. 60) or corms (p. 60). etc 
geophytic (adj). 


hydrophyte e 9. Nuphar 


geophyte 
eg Narcissus 


bulb perennating 
underground during winter 


hydrophyte (nja Cryptophyte (t) with buds 


(p. 110) or shoot apices (p 90) Perennating 
(р. 117) under water during unfavourable 
seasons 


P 117) more than 25 cm 
the ground 
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evolution (л) the changes that occur in 
organisms over many generations (p 63) and 
long periods of time Evolution occurs by the 
natural selection (p. 140) of mutations (p. 54) 
evolutionary (аа). evolve (v) 


million 

years geological 

betore lepochs 

jp pem 
Pleistocene 
Pliocene 

Palaeogene 
|Раіаеосепе 


Quaternary 


Cainozoic 


Tertiary 


ЕЧ 
9 
8 
9 
© 

2 
г] 

a 


IPrecambrian| evolution of the land plants 
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Lamarck Jean-Baptiste Lamarck (1744-1829) 
proposed that evolution (p. 139) occurred asa 
result of the inheritance (p 41) of changes 
which happen to an organism during its lifetime 
This is known as the Theory of Inheritance of 
Acquired Characters 

Darwin Charles Darwin (1809-1882) proposed 
that evolution (p. 1 39) occurs by natural 
Selection (1) and the survival of the fittest (1). His 
book on the Subject. On the Origin of Species. 
Was published in 1858 Darwin's theory of 
evolution is often known as Darwinism 

survival of the fittest the ability of some 
individuals (p. 135) in a population (p. 135) to 
live until after they have reproduced (p.59). 
because they have characters which enable 
them to survive for longer than those individuals 


which die before reproduction. This is natural 
selection (1) 


natural selection Dar 


win's (1) theory of evolution 
(p. 139). also call 


ed the survival of the fittest (1) 

Natural selection is the selection by the 
environment (p. 149) of the individuals (p 135) 
in a population (p. 135) which are. fittest. Only 
these individuals live until reproductive (р 59) 
аде. and pass their genes (p. 41) to future 
generations (p. 63) 

artificial selection the Process by which man 
Selects plant varieties 
(D. 135) with usetul ch 


he 20th century. after 
ncludes Darwin's theory о! 
1) and the more recent 

etics (p 41 )and inheritance 


€ory of the evolution (р 139) ot 
P. 88) of plants especially the 
branches and leaves. Starting with very simple 


leafless Primitive (1) pteridophytes (р 126) with 
green stems 
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neoteny (л) the condition in which some of the 
characters of an embryonic (p 85) or young 
organism are found in the mature organism of 
reproductive (р 59) аде Neoteny may have 
been important in the evolution (p 139) of 
flowering plants (р 130) 

phylogeny (^) tne evolutionary (p 139) history of 
an organism or taxonomic (р 133) group of 
organisms phylogenetic (20/) 

primitive (adj) of organisms which have the 
characteristics of early stages in evolutionary 
(p 139) history This can also apply to 
characters and organs (p 88) 


extinct (adj) of species (p 134) which no longer 
exist 

extant (aaj) of species (р 134) which exist at 
present 


adaptation in) a character or set of characters of 
an organism which help the organism to survive 
and reproduce (p 59)in a particular habitat 
ip 149) adapt (v) adaptive (adj) 

adaptive radiation a process of evolution (p. 139) 
from one primitive (1) species (р 134) to more 
than one advanced species. each adapted (1) to 
a particular niche (p 153) or habitat (p. 149) 


adaptive radiation 


trees 


shrubs \ climbers 
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Speciation sympatric 


eg two st 


ntne s; 


ите 


curing 


speciation (n) the evolutionary (p 139) process in 
which new species (p. 134) are produced manana 
speciate (v) яПораіп 


eg two species occuring 
Sympatric (adj) of two species (р 134) which live — iaiterent places 


interbreeding reproductively Several 
populations isolated populations different 
ofa species ofa species Species 


two or more Species evolve (p 139) in the same 
place sympatry (л) 

allopatric (adj) of two or more Species (p 134) 
living in separate places, or of Speciation (1) in 
which different species evolve (р. 139) in 
different places allopatry (n) 

reproductive isol. 


history and evolution (p.139) of living 
organisms fossilize (у) 
palaeobotany (n) the si 
using fossils (1) 
Palynology (n) the Study of pollen (p 74) remains 
and fossil (1) pollen This is an Important way о! 


tudy of plants of the past 


lo identify their genus 


(р 134) or family (p. 134) by their shape and 


Surface patterns, 


years) Pollen diag 
the history of vegetation (p 150) 
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geological time the sequence о! geological eras 
(.) in the earth s history. measured in millions of 
years Geological ume began about 4° 
thousand million years ago. when the earth was 
formed Seeaiso page 139 

geological era a very long division of geological 
time (1). lasting tens of millions of years whose 
beginning and end are recognized by major 
changes in layers of rocks and fossils (1) in the 
earth Geological eras are divided into 
geological penods (+) and epochs (1) 

geological period a major subdivision of a 
geological era (') 

geological epoch а subdivision of a geological 
period (!) 

Palaeozoic (n) the geological era (1) which ended 
about 225 million years ago. before the 
evolution (p 139) of the angiosperms (p 130) 
Pteridophytes (p 126) were the dominant 
(p 150) plants on land during this time 

Carboniferous (n) the geological period [M] 
345-280 million years ago. during the 
Palaeozoic (1) The world's forests (р 158) were 
dominated (р 150) by tree-like pteridophytes 
(p 126) which were fossilized (1) to form coal 

Mesozoic (л) the geological era (1) 225-65 million 
years ago following the Palaeozoic (1), with 
gymnosperms (p 128) as the dominant (p. 150) 
plants on land Angiosperms (р 130) first 
appeared during the Mesozoic 

Cainozoic (^) the geological era (!) which began 
65 million years ago. after the Mesozoic (1), and 
1s still continuing Angiosperms (p. 130) have 
been the dominant (р 150) plants on land 
throughout this time Also known as Cenozoic 

Tertiary (7) one of two geological sub-eras (") 
into which the Cainozorc (!)is divided It began 
about 65 million years ago and ended aboul 2 
million years адо 

Quaternary (7) the second geological sub-era (") 
of the Cainozoic (т) It began with the Pleistocene 
(T and has lasted until the present 

Pleistocene (^) 11° geological epoc” (iy which 
began about 2 million years ago and ended 10 
thousand years ago with the last Ice Age 
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interaction (л) the process in which two or more 
organisms (р 118), of tne same or different 
Species. act on each other ес symbiosis 1.1 
interact (v) 

symbiosis (n) the state of two different organisms 
living closely together for much or ail of their 
lives. e.g. the fungi (p 163) and algae (р 119) in 
lichens (p. 147) symbiotic (55; 

symbiont (n) an Organism living in a symbiotic (°) 
relationship with another organism 

mutualism (n) the kind of symbiosis (1) in which 
each partner in the relationship gains 
Something from the other 

commensalism (л) the kind of Symbiosis (1) in 
which the partners live in Close association with 


each other and neither partner gains an obvious 
advantage 


Pathogen (л) an Organism (р. 118) which causes 
disease or illness in another organism Many 
viruses (p 118) fungi (p 163) and bacteria 
(р 119) are pathogens Pathogenic (ac) 

infection (n) the entry Or presence of a Parasite 
(4). pathogen (1) or Symbiont (1) in the tissue 
1p. 88) of a host (4) infect v) 

Phytopathology (Nn) the study of the diseases of 
plants 

Parasite (n) an Organism which takes all its 
nutrients (p 111) from the tissues (p 88) of 
another organism usually with harmful effects 
Many fungi (p 163) and bacteria (р 119j are 
parasites, and so are а few flowering plants 
(р 130) eg dodder broomrape 


whose roots grow 
her plant 


pathogens 


hemiparasite 


a causing galls uf 


тиштеп 


endotrophic mycorrhiza 
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mycorrhizae 


tree 
provides fungus 


mycorrhiza (л) а fungus (p 163) which lives in 
symbiosis (!) with the roots or underground 
parts of a plant. Plants with mycorrhizae (р!) 
often grow faster or larger than plants without 
because the mycorrhizae provide extra 
nutrients (p 111) In most cases the plant 
provides the mycorrhiza with products of 
photosynthesis (p. 32) Mycorrhizae are 
common in most plant families (p 134) 


ectotrophic mycorrhiza 


) of mycorrhizae (1) whose 
hyphae (p 163) do not grow into the cells of the 
host (1). Ectotrophic mycorrhizae form а sheath 
(p. 100) around the root of the host. and the 
mycelium (p. 163) also grows In the intercellular 
spaces (p. 95) of the root tissues (р 88) See 
also endotrophic (:) 

endotrophic (аар) of mycorrhizae (1) which do not 
forma sheath (p 100) around the root of the 
host (1) Endotrophic mycorrhizae usually grow 


ectotrophic (20/ 


into the cells of the host 
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haustorium wall of пурһа 


plant cell 
membrane 


cytoplasm 


haustorium (n) the part of the hypha (p 163) ofa 
parasitic (p. 144) fungus (p. 163) which grows 
into the cell of the host (p. 144) haustoria (p/ ) 
nodule (n) a swelling on the root of a member о! 
the family (p. 134) Leguminosae (р 131) 
Caused by symbiotic (р 144) Rhizobium 
bacteria (p 119) These bacteria are involved in 
nitrogen fixation (1) 
root nodules 


legume 
(eg clover) 


nodule 


mass о! 


nitrogen fixation tho process in 
the air (N.) is reduced (p 11)b 
ammonia (p 13) Only ргокагу 
organisms such as blue-gree. 
апа bacteria (p 119) can carr 
nitrogen-fixing organisms are 
(p 144) relationships eg blu 
lichens (1) or Rhizobium bact 
gut flora the microorganisms (p 118) found in the 


gut of animals The gut flora assists the animal 
In breaking down its tood 


which nitrogen in 

у Organisms to 

otic (p 16) 

n algae (p 120) 

y this out Some 
found in symbiotic 
e-green algae in 

eria in root nodules (1) 
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lichen (л) a symbiosis (р 144) between a green or 
blue-green alga (p 120) anda fungus (p. 163) 
Lichens are usually small plants. with a range of 
colour. which grow on rocks or as epiphytes 
(p 137) 

phycobiont (n) the algal (p 119) symbiont 
(p 144)in a lichen (n 

mycobiont |n) the fungal (p. 163) partner ina 
lichen (1) 

fruticose (adj) of lichens (1) whose habit (p. 163) 
15 shrub-like (p: 136) 

foliose (adj) of lichens (") with а leafy thallus 
(p 122) Foliose lichens have distinct upper and 
lower surfaces 

crustose (adj) of lichens (!) whose thallus (p 122) 
is Closely pressed to the substrate (p 154) or 
actually growing within it 

tightly packed 


Кл hyphae 
end 


algal cells 


TS 
crustose 
EU loose hyphae 


XN substrate (rock) 


tollose tungal hyphae 
tungal hyphae 
—— 


rizines. 


'ruticose 
tungal hyphae 
algal cells 


bunch of hyphae (р 163) 
itom of the thallus (p 122) 


lichens 


rhizine (л) à root-like 
growing from the bot 


of a lichen (!) 
apothecium (ma cup-shaped structure which 


bears spores (P 66). found in some lichens (*) 

perithecium (ma tlask-shaped hollow structure 
which bears spores (p 66). in some lichens (*! 
The perithecium opens through a pore (p 19) in 
the surface of the thallus (р 1221 
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obligate (ac) of organisms that can only live in 
one way For instance. the fungi (p 163) and 
algae (р 119) in lichens (p 147) are obligate 
symbionts (p. 144), being unable to live without 
each other. in most cases 

facultative (aq)) of organisms which can live 
under several kinds of conditions For instance 
a facultative epiphyte (p. 137) is a plant which 
сап grow either on the ground or on other 
plants 

toxin (^) а substance whiCh 15 poisonous. Plants 
produce toxins. e g. alkaloids (4). to protect 
themselves from attack by herbivores (p 153) 
toxic (207) 

Phytoalexin (л) а Substance 
plants. which prevents att 
(р. 144) or parasitic (р 14. 

antibiotic (л) à substance t 
bacteria (p. 119) Antibiot 
many fungi (р. 163), e g 
by several species of th 

tannins (ло! )а group о! 
the outer tissues (p.88 
аге oitter to the taste а 
herbivores (р 153) Ta 
tanning of leather 

alkaloid (n) an organic ( 
compound, produced 
are mostly toxic (*) an 
against attack by her 

allelopathy (n) discour; 
the growth of other р! 
toxins (*) contained i 
allelopathic (adj) 

insectivorous (adj) of organisms which е 
insects Some plant specie 
Insects with sticky hairs (e 
Ducket-shaped le 
between hinged | 


produced in some 
аск by pathogenic 
4) fungi (p. 163) 

hat ıs harmful to 

ics are produced by 
penicillin is produced 
е fungus Penicillium 
Substances common in 
) of many plants. which 
nd are a defence against 
nnins are used in the 


pit) nitrogen-containing 

by many plants Alkaloids 

d often defend plants 

bivores (p 153) 

agement by one plant of 

ants around it, e. а by 

n the fallen leaves 

insectivorous 
eg witcher plant 
а! 

5 (p.134) trap 
9 sundew). in 


d cells of the trapped 
habit (р 136)1s an 
Hats (1) that are poor 
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ecology (л) the study of organisms in relation to 
their environment (+) ecological (20/) 
ecologist (7) 

autecology (л) the ecology (") of a single species 
(р 134) па habitat (+) 

synecology (^) the ecology (!) of all the 
organisms found in а habitat (1) or an 
ecosystem (+) 


interactions in an ecosystem 
climatic factors 
sunlight, temperature 
rainfall, wind 


ел 
le 
оу 


biotic 
factors 
organisms \ 


C0, —— —» 
photosynthesis 
0; —— 


ecosystem (n) an ecological (1) system in which 
organisms interact (p. 144) with each other and 
with their non-living environment (1) and n 
which there ıs à more OF less closed cycle of 
nutrients (p. 111) 

biosphere (n)the parts of the earth in which 
organisms live. including the oceans. the land 
the soil, and the atmosphere 

environment (7) the living and non-living 
surroundings of an organism. and the events 
which take place in those surroundings 
environmental (20/) 

habitat (л) the place or kind of place in which an 
organism. community (1) or association (р 150) 
is found, e.g the habitat of an epiphyte (p 137) 
is inthe branches of trees. the habitat of algae 
(p 119) 1S water 

community '! ine group of species (p 134) ot 
plants animals. ог both. living in the same 
habitat (1) and interacting (р 144) with each other 
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association (n) a group of species (p 134) that 
are usually found together. and require the 
Same habitat (p. 149) 

Phytosociology (n) the Study of the associations 
(1) of plants 

dominant? (adj) of the most common or the 
largest species (p. 134)in a community (p 149) 
dominant (n). dominate (v). 

vegetation (л) the general term for all the plants in 
ап ecosystem (p. 149) 

primary vegetation vegetation (1) which has not 
been disturbed or changed by man 

Secondary vegetation vegetation (1) growing ina 
place which has been disturbed by man. eg 
roadsides, old farmland. etc 


examples of regeneration 


Young eaten by new growth occurs 
grass herbivore and the grass 
leaves regenerates 


| | „ЩІ 4 1 
Bi TENA d EH 
d АНА СК row 
vegetation vegetation mew plan о он 
' 
regeneration: (n) the growth of new vegelation 
(!)in a place where the olg vegetation has been 
removed or damaged 
ecotone (n) the border ecotone 
(0 149) or types of vegetation (1) 


type ot 
Ц 

К vegetation 
Producer ( К п 


ecotone 


biosphere (p. 149) 
Primary producti 
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biomass and dry weight [) 100°C 
100* 


Se || C 


dry weight 
the weight after all 
water has evaporated 


biomass 
нша dried in oven 


biomass = 
ass = weight of water content + dry weight 


biomass (n) the weight of a living organism. ог of 
all the organisms in an ecosystem (p. 149) or in 
a habitat (p. 149) 

dry weight the weight of an organism, part ofan 
organism. or the organisms In а habitat (p. 149) 
or in an ecosystem (р. 149). after drying 
Because a large part of the biomass (1) of most 
organisms IS water. dry weight is usually small 
compared to biomass 

colonization (n) the arrival and germination 
(p 87) of a seed ona substrate (p. 154). or the 
spread of plants to places where they have not 
grown before Successtul colonization depends 
on growth to reproductive (р 59) age 

pioneer (n) à plant species (р. 134) that occurs in 
the early stages of succession (+) 


Succession 


V А 


climax community with many 


Em 

resa pioneer growth of plants alters 

Colon plants Sdaphic and biotic factors plant species Conditions no 

соолго ШОУ anal апа more species colonze longer suitable for pioneer 
blat species 


reproduce 
(n) the process of development of 


vegetation (1) involving changes of species 

(р 134) and communities with time Succession 
occurs because the growth of plants alters the 
ors (р 152) and edaphic factors 


succession 


biotic fact 
(p 154) of a habitat (p. 149) making possible 
the colonization (1) of other species 


successional (30) 


152 - ECOLOGY SUCCESSION 


open community a plant community (р 149) in 
which the niches (1) are unstable or empty 
allowing entry into the community of new 
Species (p. 134) from outside 

closed community a plant community (p 149) in 
which the niches (1) are stable and ‘full’, not 
allowing the entry of extra Species (p. 134) 

зеге (n) a succession (p 151) in a particular 
habitat (p. 149). e g. a hydrosere is a 
Succession in a shallow aquatic (p.161) habitat. 
beginning with aquatic plants and ending with 
Swamp forest (p. 158) 

climax (n) the last stage in a succession (p.151). 
after which there are no further great changes 
in the structure or the species (p.134)ina 
habitat (p. 149). 

biotic factors the effects of living organisms on 
an ecosystem (p. 149) and on each other, ес 


herbivores (1) eating plants, or trees casting 
shade, 


competition 
interspecific 

{ilvaspecitia а a peween 
individuals ДЕМ Чын 
of the same ОАА: 
Species in speciesh 
a habitat Влав" 
competition (л) an Interaction (p 144) between 

two or more organisms in the same habitat 

(р. 149), when both, partly or wholly, share the 

Same needs. Competition can be intraspecific (1) 

or interspecific (1). compete (v). competitor (n) 
interspecific (adj) of competition (1) between two 

Species (p. 134) 
intraspecific (adj) of competition (1) between 

individuals (р 135) of the same species (p 134) 

Le P : leaves compete 


tor light 


Ам Y v NA 
zani BE | 


roots compete 
for nutrients 


а food chain 


producer 
plant 


Iv 


consumer 
herbivore 


a food web 


Pyramid of available 
energy at the trophic 
levels of a food web 
trophic 
level 


higher order consumer 


(large carnivore) 4 


Secondary consumer 3 
(carnivore) 
primary consume! 2 


(herbivore) 


producer 


energy lost through 

| | respiration heat 
radiation and other 
metabohc processes 

energy available 
astood 
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niche (n) the position and activities of an 
organism in its habitat (р 149) Each species 
(p 134) has its own niche. and competition (1) 
occurs when the niches overlap 

herbivore (n) an animal that eats plants 
herbivory (n). herbivorous (adj) 

food chain the flow of energy and nutrients 
(р. 111) from one group of organisms to another 
in an ecosystem (p 149).eg from producers 
(p. 150) to consumers (p. 154) to decomposers 


(p. 157) 


nteracting (p 144) food chains 
| may feed on several plant 


nd the animal may be fed on 
hin turn may be 


food web a set of | 
(1).eg an anima 
species (p 134),a 
by several animal species whic! 
fed on by other animal species 

pyramid of numbers the number of organisms al 
each trophic level (1) ina tood web (!) or food 

h level, energy !S 105! through 


chain (1) At eac 

respiration (р 22) and other metabolic (p. 14) 

processes and there IS less energy available 
hic level For this reason the 


for the next trop 
number and biomas: 
(р 154)п an ecosyst 
er and biom 


position 
trophic levels are those 


nsumers (p 1 54) and 


s(p 151) of consumers 
em (p 149) are less than 
ass of producers (p 150) 
of an organism ina food 
ot 


the numb 


trophic level the 
chain (1) The main 


producers (р 150) cot 
decomposers (p 157) 
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consumer (n) a heterotrophic (p. 32) organism 
which eats other organisms, e.g. a herbivore (р. 153) 
carbon cycle the Pathway of the element (p. 8) 
Carbon through ecosystems (p. 149). Carbon 
dioxide is fixed from the atmosphere by plants 
during photosynthesis (p.32) and used for the 
synthesis of organic (р. 11) compounds. These 
are passed through the food web (p. 153) and 
metabolized (p. 14) by animals and decomposers 
(р. 157). and carbon dioxide is released back 
to the atmosphere by respiration (p.22) 
nitrogen cycle the Cycle of the element (p.8) 
nitrogen through ecosystems (p. 149) 
Organisms need nitrogen in order to Synthesize 
(p.13) amino acids (p. 56). proteins (p.56) and 
other nitrogen-containing organic (p. 11) 
laken up from the soil 
itrate (р 13), converted 
y then be passed to 
returned to the soil due 
(p. 157) of Plants and 


nitrogen cycle (1), which 
le for plants 


ecosystem ( 
different Structural and chemical 
characteristics, and different Plant species 


(p.134) are adapted (p. 141 )for growth on 
particular lypes of soil. 


Substrate? (n) general term for the soil or the 
Surface on which an Organism is growing 
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denitrifying 
bacteria 


nitrifying 
bacteria 


denitrilying 
bacteria 
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Soil profile the Sequence oí different layers of 
material in the soil. The layers, or horizons (1), 
differ in chemical Composition and thickness 
The top layers are usually organic (p. 11). 
derived from the litter (1). and the layers 
underneath are Inorganic (р. 11), derived from 
the rock beneath them. Soils in different places 
have their own characteristic soil profiles, 


depending on the climate and the type of rock 
on which they occur 


5 "3 a generalized soil profile 


A V 


topsoil, containing 
humus and 
minerals 


subsoil, containing 
minerals weathered 
from rock 


parent rock 


weathering at 
| the surface 


humus (л) 
the top of 


the layer of or 
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acid реа! 


water 


peat forming in acid 
waterlogged conditions 


peat (n) a kind of litter (1) layer found in certain 
very wet or waterlogged habitats (p 149), such 
as bogs, which decomposes (1) very slowly 
often under very acid conditions Layers of peat 
may be several metres thick 

mor (n) a very acid humus (1) which hardly mixes 
with the inorganic (р 11) soil underneath it 

mull (n) humus (1) which iS well-mixed with the 
inorganic (p. 11) soil 

calcareous (adj) of substrates (p. 154) which 
contain calcium carbonate. Сасо:. eg. soils on 
limestone or chalk 

calcicole (n) a plant which grows only or mainly 
on calcareous (!) soil calcicolous (adj) 

calcifuge (л) a plant which grows only or mainly 
on non-calcareous (!) soil calcifugous (adj) 

decomposer (л) an organism which breaks down 
organic (p. 11) matter releasing carbon dioxide 
and inorganic (р 11) compounds. e.g nitrates 
(p. 13). phosphates (p 13), ammonia (р 13) 
The main decomposers are bacteria (р 119) 
and tung! (p. 163) decomposition (7) 
decompose (v) 

decay (n) the process of rotting and 
decomposition (1) which takes place after the 


death of an organism Decay involves the 
breakdown of organic (p 11) compounds in the 
organism. Dy saprophytic (р 137) bacteria 
(p 119) and tung! (p. 163) Itis an important part 


of the cycle of nutrients (p. 111 запа energy in 


ecosystems (p 149) decay (v) 
rhizosphere (7) the general name given by some 
ecologists 10 the parts of the biosphere (p 149) 


in which roots grow 
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forest (л) a habitat (р. 149) or type of vegetation 
(p. 150) in which large trees are dominant 
(р. 150), forming a dense Canopy (1) 

Canopy (n) the top layer of a forest (1). consisting 
of the crowns (p. 92) of trees 

understorey (n) the part of a forest (1) or 
woodland (1) underneath the Canopy (1), 


Consisting of shrubs (p. 136), saplings (p. 136) 
and herbs (p. 136) 


60 metres 


f- canopy 


f- understorey 


rain forest a wet forest (1). where 


there 15 heavy 
year Most rain 
hough some are 


(p 134) 


jungle (n) thick Secondary vegetation (p. 150)in 
wel tropical (p 162) regions 
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tree line on a 
temperate mountain 


A. 


] 
temperature 
decreasing К 


| \гее line 


| 
coniferous woodland 


есі 01,5 
woodland 


tree line the level on the side of à mountain above 
which trees do not grow Vegelation (p. 150)at 
higher levels is herbaceous (p 136) or absent 
altogether 

woodland (л) vegetation (p 150) in which trees 
are dominant (p. 150). The trees in woodland 
are smaller and more spaced apart than those 


in forest (1) 


metres 30 


canopy 


saplings 


shrub layer 
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scrub land 


dominated by shrubs 


Scrub (n) vegetation (p 150) in 
(p. 136) and small trees are dominant (p 150) 
grassland (л) vegetation (p. 150) in which 


grasses (p. 130) are dominant (p. 150) eg 
Prairies (1), savanna (1) 


which shrubs 


Prairie (n) a North American grassland (1) 

savanna (n) a tropical (p. 162) grassland (1) 

steppes (n.p! ) the grasslands (1) of temperate 
(р 162) Asia 

sward (nj an area of vegetation (p 150) 
consisting mainly of grasses (р 130) 


aquatic habitats 


wate 
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aquatic (aq) of organisms that live in water, or of 
underwater habitats (р. 149) 

freshwater (201) of aquatic (1) habitats (p. 149) in 
which the concentration (р 1 2) of dissolved 
(p. 12) ions (р 9) 15 very low. e а rivers, streams 
lakes 

eutrophic (ad) of habitats (p 149) rich in 
nutrients (p. 111) 

oligotrophic (20/) of habitats (p. 149) po 
nutrients (p. 111) 

eutrophication (л) à process which can occur in 
rivers and shallow lakes when the addition of 
extra nutrients (p 111), eg from fertilizers 
causes heavy growth of algae (p 119) When 
the algae die. their decay (p 157) by bacteria 
(p 119) reduces the concentration (р 12) of 
oxygen inthe water so that aerobic (p 22) 
organisms may not survive 

brackish water water in which the concentration 
(р 12) of dissolved (р 12) ons (p 9) 15 more 
than in freshwater (1) habitats (р 149) but less 
than in seawater 

salt marsh а coastal habitat (р 149) with а wet 
substrate (р 154) containing a high 
concentration (р. 12) of dissolved (р 12) salts 
due to flooding by very high tides The 
vegetation (p 150) of salt marshes is mostly 
herbaceous (p 136) 

littoral (2100) Of habitats (p 149) between the high 
and low tide marks on the sea shore 


or in 


162- ECOLOGY CLIMATES 


regions of the earth 


t 
tropic of cance: sean 


equator 
subtropical 
tropic of capricorn 


tropical 


climatic factors the effects of temperature. 
Sunlight, rainfall, wind, etc. on ecosystems 
(р. 149) 

tropical (adj) of the regions of the world where the 
average monthly temperature changes little 
during the year, and the length of the day 
changes only slightly at different times of year 

subtropical (adj) of the regions of the world 
between the tropical (1) and temperate (1) 
regions 

temperate (adj) of the regions of the world which 
have warm summers with long days and cool 
winters with long nights 

polar (qj) of the very cold regions of the world 
close to the north and south poles. where the 
Sun does not rise in midwinter and does not sel 
in midsummer Hardly any plants survive in 
polar regions 

Phenology (л) the study of organisms and their 
activities in relation to the seasons о! the year 

microclimate (n) the climate of a small or limited 
Space. e g the surface of the soil, or under the 
Canopy (р 158) of a forest (p 158) 

quadrat (л) a square area marked out by an 
ecologist (p 149) for Counting and Sampling 
organisms in a habitat (p 149) 

transect (n) a long rectangular area or a set of 
quadrats in a line marked out by an ecologist 
(р 149) for counting and sampling organisms in 
one or several habitats (p 149) 
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fungi (n.p! ) the large group of organisms. 
sometimes regarded as a separate kingdom 
(р 134). which are set apart from other plants 
because they are heterotrophic (p. 32). lack 
chlorophyll (p. 36). and often have chitin (1) in 
their cell walls (p. 17). Most fungi consist of 
thread-like hyphae (1). which together torm the 
mycelium (1). although some. like yeast (р 164), 
are unicellular (p. 119) Fungi reproduce (p 59) 
by spores (p 66) They are important as 
decomposers (p. 157) in ecosystems (p 149), 
and many are parasitic (р 144) fungus (sing ) 
fungal (adj) " 

mycology (л) the study of fungi (1) mycologist (n) 


mycelium 
hyphae 


1mm 


e vegetative (р. 60) part of a 
sisting of many hyphae (+) 


mycelium (n) th 
fungus (1). con 
mycelia (p! ) 

hypha (л) a thre: 
a cell wall (p 1 
(p 60) growth ( 
increase In leng! 
give rise to new 


hyphae (p! ) 

chitin (0) 8 polysaccharide (p. 30) containing 
nitrogen This is the main substance in most 
tungal (1) cell walls (р 17). Chitin also occurs In 
insects 

multinucleate (ad) of cells with many nuclei 
(p 19), as in the hyphae (!) of fungi (1) 

septum (ma wall across a hypha (!) The number 
of nuclet (p. 19) between each septum varies 
from one ог two. as in Basidiomycetes (p 165) 
to many. а5 In other groups septa (p! ) 

aseptate (20/1 of hyphae (1) without septa (1). е9 
inthe Phycomyceles (p 164) 


ad-like multinucleate (1) tube with 
7). the organ (p. 88) of vegetative 
р 109) in most tungi (1). Hyphae 
th by growth at their tips and 
hyphae by side-branching 
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Phycomycetes (n)a group of simple, aseptate 
(p. 163) fungi (p. 163), living mainly in damp 
conditions; the hyphae (p. 163) of 
Phycomycetes are not usually organized into 
mycelia (p. 163) 

mildew (n) a disease of plants caused by a 
fungus (p. 163) growing on the surface There 
are two common types of mildew downy and 
powdery, which are produced by different kinds 
of fungi 

mould (n) the general name fora fungal (p. 163) 
growth on a surface 


asci and ascospores of Ascomycetes ө С) € 
е 


© е 20 sc 
e 


asci, each 
with B » 
ascospores 


Ascomycetes (n) a large group of fungi (р 163) 
recognized by their production of asci (1) and 
ascospores (1), eg. yeast (1) 

ascospore (n) the haploid (p. 50) spore (p. 66) of 
an ascomycete (1). formed by meiosis (p. 49) a budding yeast cell 
immediately after nuclear fusion (p.61) 

Ascospores are contained within асс! (1), from 
which they are violently ejected when ripe (p. 83) 

ascus (n) the reproductive (p 59) organ (p 88) of 
an ascomycete (t) usually containing 8 
ascospores (!) Asci (p! ) are usually long and 
thin, with the ascospores arranged in a row 

yeast (n) kind of ascomycete (1) fungus (р 163) 7 
Yeasts. е g Saccharomyces are unicellular uds 
(р. 119) and do not produce hyphae (p 163) or 
mycelia (p. 163) Yeast Cells can reproduce by 


mitochondria 
budding Yeasts are used by man for baking mitachonde 
and brewing 


vacuole 


nucleus, 


FUNGI BASIDIOMYCETES - 165 


Deuteromycetes (л) а group of fungi (p. 163) that 
only reproduce (p 59) asexually (p. 59). They are 
common and some. e.g. Penicillium. are useful 
to man Also known as Fungi Imperfecti (1) 

Fungi Imperfecti = Deuteromycetes (1) 


basidia, each with 
4 basidiospores 


fruiting body of 
a basidiomycete pon 


gilis 


basidiospores 


stipe 
basidium 


Basidiomycetes (л) à group of tunai (p. 163). 
recognized by their production of spores (p. 66) 
externally on a basidium (1) Mushrooms (1) and 
toadstools (1) are the fruiting bodies (+) of 


basidiomycetes 
basidium (л) the reproductive (p. 59) organ (p. 88) 
of a basidiomycete (!) A basidium consists of 
one or four cells, bearing four basidiospores (1) 
toadstools ап! on short stalks basidia (D/.) 
dmushroom$ — pasidiospore (n) the haploid (p. 50) spore (p. 66) of 
a basidiomycele (!). produced on а basidium (1) 
fruiting body = frui! 
mushroom (n) the name for the reproductive 
(p 59) structure in basidiomycete (1) fungi 
(p 163) of the family (P 134) Agaricaceae 
toadstool (n) the fruiting body (1) of à 
basidiomycele (1) fungus (р 163), consisting of 
a stalk and a сар The cap has gills (р 166) on 
the underside, оп which the spores (p 66) are 
produced Toadstools are often poisonous 
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bracket fungus а basidiomycete (p 165) fungus 
growing in the wood of living or dead trees 
producing large flat-topped bracket-like fruiting 
bodies (p 165) on the side of the host (p 144) 
stipe (n) a stalk especially of a mushroom 
(p. 165) or toadstool (p. 165). or of a large 
Seaweed (p 122) 
gill (n) a flat, vertically-positioned structure on the 
underside of the cap of a mushroom (p 165) or 
toadstool (p 165) The сар has many 91115 
radiating from the centre The gills bear basidia 
(р 165) оп their surfaces 
dikaryon (nj а Slage in the life cycle (р 64) of 
many basidiomycetes (р 165) when all the cells 
Contain two haploid (р 50) nuclei (p 19) Each 
nucleus is derived trom a different parent 
dikaryotic (adj) 
Plasmogamy (п) fusion (р 61) of the cytoplasm 
(р 18) of two cells trom different parents This 15 
the beginning of sexual (р 59) reproduction 
(p 59) in fungi tp 163) 
karyogamy (n) the fusion (p 61) of two nuclei 
(p 19) after plasmogamy (1) In some fungi 
(p 163) eg Basidiomycetes (p 165) 
karyogamy lakes place many cell divisions 
(р 45) after plasmogamy Between 


plasmogamy andkaryogamy each cellisa 
dikaryon (t) 
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formation of a clamp connection in a basidiomycete 


dikaryon, with 
1 һурһа nuclei from 
two parents 


nuclei 
mitosis, movement 
2 о! one nucleus into 
outgrowth 
septa 
3 o septum formation 


fusion o! branch with 

new celi (left) nucleus 
4 eo moves into new 

cell Two dikaryotic 

celis produced 


clamp connection à small looped branch of a 
hypha (p'163) which grows al the time of cell 
division (p. 45) and septum (p 163) formation in 
the dikaryon (1) of a basidiomycete (p. 165) 

dolipore septum à complex pore (p. 19) in the 
septum (p 163) ofa basidiomycete (p 165) 


hypha (p 163) 
dolipore septum 
in a basidiomycete 
iL S пура) 
hypnal wall 
plasma membrane 
pore 
walls ot septum 


endoplasmic 
reticulum 


tic (p. 144) basidiomycete (p 165! 
of the order (p. 134) Uredinales 
k spots on the stems and 


Some rusts. е0 Puccinia 
| rust) are economically serous 


rust (n) a paras! 
fungus (p. 163) 
Rusts cause dar 
leaves of plants 
graminis (cerea 
parasites 

uredospore (?) а 
(р 66) produce 
Uredospores ат 

teleutospore (m a type of thick-walled resting 
spore (P 66) produced by rust (1) fungi (p. 163) 
The teleutospore is the basidium (p. 165) 
eventually producing basidiospores (p. 165) 


type of vegetative (p. 60) spore 
d by rust (1) tung! (р 163) 
e dikaryotic (1) 
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Zygomycetes (n) a group of fungi (p 163) which 
produce non-motile (р 121) spores (р 66)in 
Sporangia (p. 66) 

homothallic (2с/) of Zygomycete (1) species 
(p. 134) which exist in a Single physiological 
(р. 111) form. Zygospores (1) can be produced 
аз a result of sexual (p 59) fusion (p 61) 
between identical mycelia (p. 163) growing 
together 

heterothallic (ad) of Zygomycete (1) species 
(р. 134) which exist in two different forms that 
appear identical but have different physiologies 
(p. 111). Zygospores (1) are only produced if the 
two forms are growing together 

Zygospore formation 


gametangia 


2 zygomycete mycelia 
2ygospore (n) thick-walled Spore (p 66) 
Produced by zygomycete (1) fungi (p 163) after 
the fusion (p. 61) of gametangia (p.65) 
Zygospores can rest for long periods of time 
before starting to grow 


suspensor: (n) the short branch of a hypha 
(p.163) bearing a gametangium (p. 65) in a 
zygomycete (1) 

Sporangiospore (л) an asexual (p 59) spore 
(р 66) produced ina Sporangium (p 66) 
conidium (n) an asexual (P 59) spore (p 66) 

produced at the tip ort 


he side of a hypha te 
(p. 163) conidia (pi ) forming 
Oomycetes (л) a group of fungi (p. 163) Б н y 
recognized by their zoospores (1) which have | 


two flagella (р 121) Oomycetes are often 
aquatic (p 161) or parasitic (p 144) 
Zoospore (л) a motile (p 121) flagellate (р 121) 
spore (р 66), found in many aquatic (p 161) 
fungi (р 163) ес Oomycetes (1) 
chlamydospore (^) asexual (0 59). thick-walled 
Structure containing food reserves, which can A 


zygospore 
Survive periods when hyphae (р 163) cannot Grow 
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Chytridiomycetes (л) a group of aquatic (p 161) 
and soil-dwelling tung! (p. 163). commonly 
unicellular (p 119). which produce zoospores (!) 

oogonium (л) reproductive (р 59) organ (р 88)in 
some fungi (p 163) and algae (p. 119). which 
produces female gametes (p. 61). or oospheres 
(4) Oogonia (р! ) are multinucleate (p 163) 

oosphere (n) the female gamete (p 61) produced 
in an oogonium (1) 

oospore (n) a dormant (p 117), thick-walled 
zygote (p.61) formed by the fertilization (p. 62) 
of an oosphere (!) 

columella: (n) the central part of a sporangium 
(p. 66) in some fungi (p. 163), e.g the order 
(p. 134) Mucorales 

Myxomycetes (л) the taxonomic (p 133) group 
containing the true slime moulds (1) also known 
as the acellular (4) slime moulds 


cellular slime mould 


TW Pea) 


eas Cells ___ celis attracted 10 ш» cells moving SÉ spore-bearing 
hving in soil each olher and through soil body formed 
flow together asaunt 
p.32) 


slime moulds а group of heterotrophic ( 
soil-dwelling organisms They can be either 
acellular (1) or cellular (1). In acellular slime 
moulds. or Myxomycetes (1), the organism isa 
plasmodium (1) In cellular slime moulds. the 
cells are amoeba-like and single when feeding 
when starved. they flow together to form a 
single sporulating (р 66) structure 

plasmodium (n) a jelly-like multinucleate (p 163) 
mass of protoplasm (р 16) surrounded by a 
membrane (p 18) This is the vegetative (р 60) 
stage of an acellular (1) slime mould (1) A 
plasmodium can move through the soil 

acellular (20/) not made of cells, like the 
multinucleate (р 163) plasmodium (1) ofa 
myxomycele (1) slime mould (') 

cellular (adj) made ot cells 
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Structure (л) (1) the three-dimensional 
arrangement of the parts of a substance or 
organism eg the structure of a molecule (p 9) 
I$ the arrangement of its atoms (p 8) the 
Structure of a plant is the arrangement of its 
158065 (р 88) and organs (р 88) (2) any object 
with a definite Shape or arrangement ot parts 
ед a molecule a cell. a trunk tp 92) ofa tree 

function in) the part played by a structure or a 
system eg the function of chloroplasts «p 36) 
15 photosynthesis (р 32) the function ot 
photosynthesis (р 32115 to produce 
carbohydrates ip 28) function iv) 
functional oi) 

unit in) па single structure or Object. which Y 
repeated many times lorms a whole functioning 
object. e 9 the units of a nucleic acid (ip 51) are 
nucleotides (р 52) the units of a population 
Ip 135jare individuals (р 135) 121a standard 
Measurement eg a metre a kilogratr 

sequence i^j (1) thi Order in which units are 
arranged one after another in a line eg 
nucleotides (р 52) in а nucleic acid (p51) 
amino acids ip 56) ina Protein (р 56) (2) the 
Order in which a set or chemical reactions 
ip lina metabolic pathway ip 14, take place 

Specialized ii) ot Organisms and structures 
which аге adapted lor living ina particular 
habitat ip 149) or shaped tor a particular 
tunction е9 epiphytes (р | 37) are Specialized 
for living on the branches ot trees leaves are 
Specialized tor photosynthesis (p 32) 
Specialize |, Specialization |»), 

stimulus (^; an effect of the environment (р 149) 
that causes aClivates or Quickens a process in 
an organism А Stimulus can be continuous. е 0 

gravity. which causes the downward growth of 
"0015 or periodic €g light. which activales 
photosynthesis (Р 32). ог sudden and 
Occasional e g damage which activates the 
Growth of callus (р 108) tissue (р 88) in plants 
Modification а Minor change in structure or 


lunction e g a bulb ip 60) is an evolutionary 
(р 139) "modification of stem and 
Modify \.) 


leaves 


transverse sections and 
longitudinal sections 


longitudinal section (L S | 


transverse 
section 


(TS) 


stem 


longitudinal section (L S ) 


transverse. 
section “et 
TS) - 


root tip 
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mechanism (n) the way in which a process takes 
place. e g the mechanism of a chemical 
reaction (p. 11), or the way in which a functional 
unit works. е g the mechanism of an enzyme 
їр 15) 

medium (л) a solid or liquid substrate (р 15) 
containing all the materials necessary for 
growth, used by biologists for the cultivation of 
organisms such as bacteria (p 119), fungi 
(p. 163) and algae (p 119) and also for the 
growth of tissue cultures (p 69) 

light microscope ап instrument that uses light 
rays passing through à system of lenses 10 
magnify small objects The light microscope 
can be used for observing the arrangement of 
cells and tissues (p 88) and the larger 
structures inside cells It is not powerful enough 
for the observation of small details of cell 
structure microscopy (7) 

electron microscope a powerful instrument that 
uses electrons (p 8) instead of light rays 10 
magnify very small objects The electron 
microscope can magnify more than 100000 
times. and can be used for observing very small 
details of cell structure 

stain (n) any one of many 
microscopy (1) to show up particu 
celis or tissues (p. 88) 


dye substances used in 
ilar parts of 


transverse section (T S) 


п a cut made across ап organ 


transverse sectio! 
p 88) at right angles 1o the 


ip 88) or tissue t 


main direction of growth TS 
-ut made through or along 


longitudinal section a © : 
an organ (p. 88) or tissue (р 88) inthe same 
direction as the main direction of growth L g 


172 - GENERAL AND TECHNICAL WORDS IN BOTANY 


mode (n) the most frequent (+) value or class in a 
Set of measurements or sample (:) 

mean (n) the arithmetic average of a set of 
measurements. defined by the equation 


ў = ыы 


where х is the mean, х..х ‚х x, are the 


individual measurements, and n is the number 
of measurements 


histogram mode more individuals in this 
Class than in any other 
ед thenumber 7 
of flowers ina 
sample о! 
individuals of 
à plant species 
number о! 
individuals. 
(frequency) 10 15 20 25 30, 35 
я number о! flowers x 
20 individuals. (variable) 50 individuais 
with 6-10 flowers 


with 26-30 flowers 


histogram (л) a wa 
with which differ 


showing the frequency (1) of different values of 


a variable (1) in a whole population (p 135) ie 
the largest possible sample (4) The mean (!) 
and the mode (!) are equal to each other in а 
normal distribution Many biological variables 
аге normally distributeg 


normal mean frequency = mode trequenc 
distribution wency = mode trequency 
curve 


frequency 


vanable y, 


recorded or observed in a sample (i) 
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scatter diagrams 


positive correlation 
variable 2 increases 
аз variable 1 increases 


observations trom 
individual 


plants y 
) 


variable 
2 


al 


number 

of fruits 
vanable eg number 
1 Ф of flowers 


negative correlation 
variable 2 decgeases 
as variable ! increases 


vanable 
M 


x 


weight 
of seeds 


eg number 


vanable 
1 of truts 


no correlation 
variable 2 shows no 
relationship to vanable 1 


variable 
eg | 


number 


t leaves 


variable 


eg number 
1—— of flowers 


skewed mode frequency 
distribution 
curve 
mean frequency (area 
under curve on nght 
of line = area on 
lett of line) 
trequency curve 15 not 


symmetrical 


чапаое ————» 


skewed distribution an asymmetncal (p 71) 
curve. showing the frequency (1) of different 
values of a variable (1) in a whole population 
(р 135) А skewed distribution differs irom а 
normal distribution (!) in that the mean (Папа 
mode (!) are unequal 

variable (n) a property or quantity that shows 
measurable variation. e.g the weight of seeds in 
a fruit. the length of leaves on a shoot. the 
number of flowers on a plant 

scatter diagram a way o! showing the 
relationship between two variables (1) eg the 
relationship between the number of flowers 
produced by individuals (p 135) of a plant 
species (p 134) and the number of fruits they 
produce Each pointona scatter diagram 
represents а pair of observations, one ofeach 
vanable 

correlation (л) the process of determining 
whether the variation (р 135) of one variable ( Ш] 
is related to the variation of another If one 
vanable increases at the same time as the 
other, they are said to be positively correlated It 
one decreases as the other increases they are 
said to be negatively с orrelated The correlation 
between two variables can be shown on а 
scatter diagram (1) 

sample (n) è small piece or part of a larger 
structure area. о! group used by a scientist to 
measure OF describe the properties ot the larger 


object. e 9 quadrats (р 162)are samples of 
vegetation (p 150) dried plants in à herbarum 
ip ^33) are samples of species (p 134) 


APPENDIX ONE 


Understanding botanical words 


Many botanical and other Scientific words or parts of words are derived from 
the Latin and Greek languages The following pages contain some of the 
Commoner word parts in the form of Prefixes. that 15 word parts that are 
added to the front of another word or word part to alter or specify its 
meaning Many of the word parts in the list are not only used as prefixes, but 
also in the middle orat the end of words (sometimes ina slightly altered 
form). usually they cannot be used on their own For instance. the pretix 
‘phyto- (meaning concerning plants) also appears as the word ending 
-phyte (meaning plant). but notas a separate word 

Prefixes describing numbers or quantities are taken from Greek or Latin 
words The following table shows the common prefixes from these two 


languages 
GREEK LATIN 
PREFIX | PREFIX || PREFIX MEANING 
1 mono- |ип- hemi- [ai Gr | 
2 di- bi- semi halt L 
3 tri ter poly many Gr 
4 tetra- quad- multi many L 
Sors cen edv ‚ессе e ice cene e 
5 | penta- | quinq- | omni all | L 
6 hexa sex- dupli- twice L 
7 hepta- | sept triph- three times ; Gr 
8 octo oct hypo- less. under Gr 
а E N E ORR SPIRON ЫЫЗЫ AE 
9 nona novem- | hyper- | тоге, over Gr 
10 deca- | deci sub- | under L 
100 hecta centi- super- | over ` L 
1000 kilo- milli- iso- same. equal. identical Gr 


PREFIXES 
a- 


ab- 


ad- 


allo- 


an- 


andro- 
anti- 


apo- 


auto- 


bi- 


bio- 
caul(i)- 


chromo- 


cleisto- 
co- 


crypto- 


cyto- 
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without, not, lacking. e 0 asexual, not sexual. asymmetrical. 
without symmetry 

rom away. e.g. abaxial. the side of a leaf facing away from the 
stem 

to. towards, e.g adaxial, the side of a leaf facing towards the 
stem 

different, differing. other. e.g. allopolyploid. a polyploid resulting 
from the fusion of two different nuclei; allopatric, of species 
occurring in different regions 

same prefix as a-. used before words beginning with a vowel or 
the letter h, e.g. anaerobic, not aerobic 


male. e.g. androecium. the male parts of a flower 

against, opposite. e.g antibiotic, a substance that acts against 
living organisms (especially bacteria). antipodal. the cells at the 
opposite end of the embryo sac from the micropyle 


from, away from, without. e.g. apogamy. reproduction without 
sexual fusion: apocarpous. of flowers with carpels separate 


from one another 


caused by or originating 
resulting from an increas! 
chromosomes within a nucleus. а 
producing its own food 

two, twice, double. е.0 binomial, the Latin name of a species. 
consisting of two words. biennial, a plant with a two-year life 

cycle 
life, living. e.g. brology. the study of living things 
liflorous, having flowers growing 


in itself. e.g autopolyploid, a polyploid 
e in the number of sets of 
utotroph. an organism 


relating to stems. e.g. саи 
directly from the stem 
colour. coloured. e.9 chromoplast. a plastid containing 
pigments; chromosomes, 50 called because they become 
deeply coloured when stained for microscopy 

closed. without an opening. e.g cleistogamy. self-pollination 
before the flower opens 

sociated. e.g. coenzyme. a substance (not a 


together. with, aS: 
sary for the functioning of an enzyme 


substrate) that IS neces 
hidden. e.9 cryptophyte. a plant whose perennating organs are 
underground: cryptogam. a plant whose reproductive organs 
are very small or hidden 

relating to cells. e.g. cytology, the study of cells. cytoplas 

parts of the cell outside the nucleus plasm. the 
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di- 


ecto- 


endo- 


epi- 


eu- 
ex- 
extra- 
flavo- 


gam(o)- 
gymno- 


gyno- 
halo- 
hemi- 


hetero- 


homo- 


hydro- 


hyper- 


hypo- 


two, twice doubie е saccharide a carbonydrate consisting 
of two sugar molecules (monosaccharides), dicotyledon. a 
plant with two cotyledons in the seed 


Outside. е 0 ectotropnic mycorrhizae grow outside the cells of 
the host root 


inside. inner. е g endocarp. the inner layer of the fruit wall -— 
endotrophic mycorrhiza. with hyphae growing into the cells 0! 
the host root 


оп. upon. above. outer € Gg epicarp. the outer layer of the fruit 
wall. epiphyte. a plant growing on another plant epigeal d 
germination, when the cotyledons emerge above the groun 


good, normal. e g eutrophic. a habitat well-supplied or rich in 
nutrients . 
without. е g exalbuminous. without endosperm. exstipulate 
without stipules 


Outside, beyond. separate from. e g extratloral. away trom the 
flower 


yellow. e.g flavoprotein one of a group of yellow-coloured 
proteins 


Joining together. fusion. eg gamopetalous. having fused petals 


naked. exposed. e 9 gymnosperm. a plant in which the seed IS 
not enclosed in an ovary 


female. ес gynoecium. the female parts of a flower 
Salt, salty.eg halophyte. a plant that grows in salty habilats 


half. partly. e g hemiparasite. a parasite that produces some of 
its own food 


different, other. e 9. heterozygous, with different alleles at the 
Same locus on homologous chromosomes heterotroph. an 
organism that obtains food other than from itself 


Same. similar. e.g. homologous chromosomes have the same 
sequence of loci; homosporous plants produce spores all of 
the same size 


relating to water, e.g. hydrophyte, а plant with perennating 
organs under water. hydrolysis. a chemical reaction involving 
the addition of water molecules and the breakdown of organic 
molecules 


тоге. above, very, e.g. hypertonic, a more concentrated 
Solution 


less. below, under. e g hypotonic, a le 
hypogynous. a flower in which the cor 
arise below the gynoecium 


SS concentrated solution 
olla. calyx and anthers 


infra- 


inter- 
intra- 


iso- 
lepto- 
macro- 
mega- 


meso- 


micro- 


mono- 


morph(o)- 
multi- 
myco- 
neo- 


oligo- 
ortho- 


pachy- 


palaeo- 
pent(a)- 
peri- 


photo- 
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below. under. e g infraspecitic, variation below the level of 
species 

between, e g interspecific. competition between species 
within, eg intraspecific competition within a species 
identical. e g /sogamy. the fusion of morphologically identical 
gametes 

thin. slender. e.g. /eptotene. the stage in the first meiotic 
prophase when the chromosomes appear as thin threads 
large. great. long. e.g macromolecule. a large molecule 
composed of many smaller molecular units 


„eg тедаѕроге. the larger of the two kinds of 


(1) great, large 
lants: (2) one million times 


spore produced by heterosporous pl 
middle. between. e.g mesophyll. the layer of tissue between 
the palisade and lower epidermis in à leaf; mesocarp. the 
middle layer of the pericarp of a fruit 


small, very small. e.g microscope. an instrument used for 
observing very small objects. microspore. the smaller of the 
two kinds of spore produced by heterosporous plants 


one. once. single. е О. monocotyledon. a plant with one 
cotyledon in the seed. monocarpic. a plant that produces fruit 


once in its lifetime. 

shape. relating to shape. e.g. morphology 

many, €9 multinucleate. of cells with many nucle! 
g. mycology. the study of fungi 


relating to fungi. € 

new, e.g. neoDarwinism. the science of evolution developed 
after Darwin, including the more recently-discovered principles 
of genetics. 

few. e.g. oligotrophic. à habitat with few nutrients or low fertility. 
oligosaccharide. a carbohydrate consisting of a few 
monosaccharide units 

ght. correct. e.g orthotropic, an upright axis. 

achytene. the stage in the first meiotic prophase 
mes become short and thick 


the study of shape 


ирг! 
thick. fat. e.g 2 
when the chromoso! 


old. ancient. e.g palaeobotany. the study of fossil plants 


five. e.g. pentose. 
around, on the surface. e.g peranth. the parts of the flower 
around the reproductive parts: pericarp. the wall of the fruit 
relating to light.e.g photosynthesis. the production of 
carbohydrates using energy from light. phototropism. curved 
growth towards light á 


a monosaccharide with five carbon atoms 
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phyco- 
phyll(o)- 
phyto- 
poly- 
rhiz(o)- 
sapro- 


Schiz(o)- 


Schler(o)- 
semi- 


sub- 
sym- 
syn- 
tetra- 
tri- 
uni- 


xero- 


concerning algae. e g phycobiont. the algal partner in a lichen 
symbiosis 


relating to leaves. e g phyliotaxy. the way in which leaves аге 
arranged 


concerning plants. e 9 phytochemistry the chemistry of plants 
Many, е9 polypeptide. a molecule with many peptide bonds 


relating to roots. rootlike organs or other underground plant 
parts. e g rhizoid. the roots of bryophytes. rhizome. an 
underground stem 


concerning decay. e g saprophyte. a plant that lives оп 
decaying organic matter 


Splitting, dividing. e g. schizocarp, a fruit that splits into the 
Separate carpels when ripe 


hard. rigid. e.g Sclerenchyma. a hard. supporting plant tissue 


half. partly. e.g. semipermeable, of membranes that allow the 
passage о! some molecules but not others 


under, below, somewhat. e g subspecies. a taxon below We 
level of species: subacute. a leaf apex that is somewhat acu 


together, united. e.g. symbiosis, two different organisms living 
with and depending on each other 


together, united, e g. syncarpous. of ovaries in which the 
Carpels are united 


four. e.g. tetraploid, having four sets of homologous 
chromosomes 


three. eg. trose. а monosaccharide with three carbon atoms. 
triploid. having three sets of homologous chromosomes 


Опе. once. single. e.g. unicellular, an organism consisting of 
one cell 


dry.eg xerophyte. a plant that occurs in dry habitats 
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International System of Units (SI) 


PREFIXES 
PREFIX FACTOR | SIGN || PREFIX | FACTOR |SIGN 
milli- * 10? m kilo- | x 10° k 
micro- 109 и теда- х 10° M 
nano- «10? n giga- x 10* G 
pico- 21107 p tera- x10" T 
BASIC UNITS 
UNIT SYMBOL MEASUREMENT 
metre m length 
kilogramme kg mass 
second s time 
ampere electric current 
kelvin K temperature 
mole mol amount of substance 
DERIVED UNITS 
UNIT SYMBOL MEASUREMENT 
newton N force 
joule d energy. work 
hertz Hz frequency 
pascal Pa pressure 
coulomb quantity of electric charge 
volt у electrical potential 
ohm Q electrical resistance 


SOME MULTIPLES OF SI UNITS HAVING SPECIAL NAMES 


UNT — [SYMBOL DEFINITION MEASUREMENT 
ingstrom | | ТО m=10 ^ nm length 
micron um 105m length 
litre | l 10 ‘т’ ат! volume 
tonne | t 10 kg mass 
dyne dyn 10°N f torce 
bar bar 10° Pa | pressure 

SOME NON-SI UNITS 
UNIT SYMBOL | DEFINITION MEASUREMENT 
atm atm 101325 Pa. 1 01325 bar pressure 
degree Celsius еј Kt, = 1, - 273) temperature 
million years Ma. m y. | 10* years time 
bilion (US) years | Ga 10* years time 


abaxial 97 
aberration 41 
absc acid 113 


abscission 114 
absorption spectrum 38 
accessory pigment 36 
acellular 169 

achene 84 

acid 11 

acrocarpous 125 
actinomorphic 71 
action spectrum 38 
active site 15 

active transport 101 
adaptation 141 
adaptive radiation 141 
adaxial 97 

adenine 53 

ADP 26 

adventitious root 89 
aerenchyma 92 
aerial root 89 

aerobic 22 
aestivation 72 
agamospermy 59 
aggregation 119 

air layering 69 
albumen 86 

alcohol 24 

aldose 29 

aleurone layer 86 
algae 119 

alkaloid 148 

alleles 43 

allelopathy 148 
allogamy 62 
allopatric 142 
allopolyploid 50 
alternate 98 
alternation of generations 64 
amino acid 56 
ammonia 13 


amylase 30 
amylopectin 30 
amyloplast 19 
amylose 30 
anaerobic 22 
anaphase 45 
anatomy 88 
anatropous 78 
androecium 73 
andromonoecious 79 
anemophily 75 
angiosperm 130 
anisogamous 61 
annual 117 
anther 73 
antheridium 65 
antherozoid 65 
anthesis 73 
antibiotic 148 
anticlinal 110 
anticodon 53 
antipodal cells 78 
apetalous 71 
apex 90 

apical dominance 114 
apocarpous 76 
apogamy 59 
apomixis 59 
apoplast 102 
apospory 59 
apothecium 147 
aquatic 161 
aqueous 12 
archegonium 65 
architecture 92 
aril 86 

armed 100 
aromatic 31 
artificial key 133 
artificial selection 140 
Ascomycetes 164 
ascospore 164 
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ascus 164 
aseptate 163 
asexual 59 
association 150 
asymmetrical 71 
atom 8 


ATP 26 

auricle 100 
autecology 149 
authority 133 
autogamy 62 
autopolyploid 50 
autotrophic 32 
auxin 112 

awn 82 

axil 96 

axile 77 

axis 92 

bacillus 119 
bacteria 119 


bacteriophage 118 
bark 94 

base' 11 

base? 52 
Basidiomycetes 165 
basidiospore 165 
basidium 165 
basifixed 73 

berry 83 

biennial 117 

binary fission 45 
binomial 133 
biomass 151 
biosphere 149 
biotic factors 152 
bipinnate 98 
bisexual 62 
bivalent 47 

blade 96 
blue-green algae 120 
bole 92 

bracket fungus 166 
brackish water 161 
bract 99 

bracteole 99 
branch 92 

breed 59 

brown algae 122 
bryophyte 122 

bud 110 

bulb 60 

bulbil 60 

bundle sheath 106 


bush 136 
buttress 92 


C. pathway 35 
C; pathway 35 
cactus 131 
Cainozoic 143 
calcareous 157 
calcicole 157 
calcifuge 157 
callose 108 
callus' 69 

callus: 108 
Calvin cycle 34 
calyptra 125 
calyx 70 
cambium 108 
campylotropous 78 
canopy 158 
capitate 81 
capitulum 81 
capsule' 84 
Capsule: 123 
carbohydrate 28 
carbon cycle 154 
Carboniferous 143 
carotene 37 
carotenoids 37 
carpel 75 
casparian strip 89 
catalysis 15 
catalyst 15 

catkin 80 
cauliflorous 82 
cell 16 

Cell division 45 
cell membrane 18 
cellular 169 
cellulose 17 

Cell wall 17 


Cenozoic. see Cainozoic 143 


centriole 46 
centromere 46 
centrosome 46 
chalaza 78 
chamaephyte 138 
character 133 
characteristic 133 
Chartaceous 99 
chemiosmosis 24 
chemotropism 115 
chiasmata 47 
chimaera 44 
Chitin 163 


chlamydospore 168 
chlorophylls 36 
chloroplast 32 
chloroplast envelope 32 
chromatid 46 
chromatophore 120 
chromoplast 19 
chromosome 46 
Chytridiomycetes 169 
circinate 126 

citric acid cycle 24 
Clamp connection 167 
class 134 
classification 132 
cleistogamy 62 
climacteric 114 
Climatic factors 162 
climax 152 

Climber 136 

cline 135 

clone 41 

closed community 152 
clubmoss 127 

CO, fixation 33 
cocci 119 

coccoid 120 

codon 53 
coenobium 119 
coenzyme 15 
colchicine 47 
coleoptile 100 
collenchyma 92 
colonization 151 
colony 119 
columella’ 125 
columella’ 169 
commensalism 144 
community 149 
companion cell 108 
compatible 63 
competition 152 
Compositae 131 
composite 81 
compound! (n) 10 
compound" (adj) 98 
concentration 12 
cone 68 

conidium 168 
coniter 128 
conjugation 61 
consumer 154 
coriaceous 99 

cork 94 

corm 60 
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corolla 70 

corpus 109 

correlation 173 

cortex 89 

corymb 80 

cotyledon 86 

crassulacean acid 
metabolism 35 

creeper 136 

cristae 21 

cross-fertilization 62 

cross-pollination 74 

crossing-over 47 

crown 92 

crustose 147 

cryophyte 138 

сгуріодат 128 

cryptophyte 138 

crystal 9 

culm 91 

cuticle 95 

cutin 96 

cutting 69 

cycad 129 

cyclic phosphorylation 39 

cyme 80 

cytochromes 37 

cytokinesis 45 

cytokinins 113 

cytology 16 

cytoplasm 18 

cytoplasmic inheritance 43 

cytosine 53 


dark reaction 33 
Darwin 140 

decay 157 

deciduous 136 
decomposer 157 
deficiency 111 

dehisce 84 

deme 44 а 
denitrifying bacteria 154 
Deuteromycetes 165 
development 109 
diadelphous 73 
diakinesis 49 

diastase 30 

diatom 121 
dichogamous 79 
dichotomous 93 
dicotyledon 131 
dictyosome 20 
differentiated 110 
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diffusion 102 
digitate 97 

dihybrid inheritance 44 
dikaryon 166 
dimorphic 73 
dinoflagellate 121 
dioecious 79 

diploid 50 

diplont 64 

diplotene 49 
disaccharide 29 
disk 72 

disk-floret 81 
dispersal 84 
dissected 97 
dissolve 12 
distribution 135 
division 134 

ONA 51 

dolipore septum 167 
dominant! 44 
dominant? 150 
dormant 117 

double fertilization 78 
drip tip 99 

drupe 83 

dry weight 151 


ecology 149 

ecosystem 149 

ecotone 150 

ecotype 135 

ectotrophic 145 

edaphic factors 154 
egg-cell 61 

elater 124 

electron 8 

electron microscope 171 
electron transfer chain 40 
element 8 

embryo 85 

embryo sac 78 

endemic 135 

endocarp 83 

endodermis 89 
endogenous rhythm 116 
endoplasmic reticulum 56 
endosperm 86 
endosperm mother cell 79 
endotrophic 145 

entire 97 

entomophily 75 
environment 149 
enzyme 15 


ephemeral 117 
epicarp 83 
epicotyl 86 
epidermis 90 
epigeal 87 
epigynous 72 
epiphyll 137 
epiphyte 137 
ethene 114 
ethylene, see ethene 
etolation 111 
euglenoid 120 
eukaryotic 16 
eutrophic 161 
eutrophication 161 
evaporation 12 
evapotranspiration 101 
evergreen 136 
evolution 139 
exalbuminous 86 
excretion 112 
exine 74 
exocarp 83 
exodermis 90 
exstipulate 99 
extant 141 
extinct 141 
extracellular 16 
extrafloral 73 
exudate 112 
exude 112 


F, generation 42 
F, generation 42 
facultative 148 
FAD 24 

family 134 

fatty acid 31 
feedback 14 
female 61 
fermentation 24 
fern 126 
ferredoxin 37 
fertile 62 
fertilization 62 
fibre 91 

filament 73 
filamentous 120 
filmy fern 127 
flagellum 121 
flavoprotein 37 
fleshy 99 

flora 135 

floral diagram 71 


floret 81 

tongen 114 

flower 70 
flowering plant 130 
fluorescence 38 


folage 96 
tolose 147 
follicle 84 

tood chain 153 
food web 153 
foot 122 

forest 158 
fossil 142 

free central 77 
frequency 172 
treshwater 161 
trond 126 
tructose 29 
trut 83 

fruiting body 165 
fruticose 147 
function 170 
tungi 163 


Fungi Impertecti 165 
tunicle 78 
fusion 61 


gametangium 65 
gamete 61 
gametophyte 65 
gamopetalous 71 
gamosepalous 71 
gemmae 124 
gender 61 

gene 41 
genecology 41 
gene pool 44 
generation 63 
genetic code 54 
genetics 41 
genome 41 
genotype 41 

genus 134 
geological epoch 143 
geological era 143 
geological period 143 
geological time 143 
geophyte 138 
geotropism 115 
germination 87 
gibberellins 113 

gill 166 

Ginkgoales 129 
gland 112 
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glucose 28 
glumes 82 
glycenc acid-3-phosphate 34 
glycerol 31 
glvcolysis 22 
glycoprotein 58 
glycoside 28 
glycosidic bond 29 
Gnetales 129 
Golgi body 20 
gradient 24 

gratt 69 

grana 33 

grass 130 
grassland 160 
green algae 120 
growth 109 

GTP 24 

guanine 53 
guard cells 96 
Qut flora 146 
guttation 112 
gymnosperm 128 
gynodioecious 79 
gynoecium 75 


habit 136 

habitat 149 
haem 37 
halophyte 138 
haploid 50 
haplont 64 
haustorium 146 
heartwood 93 
helix 51 
hemicryptophyte 138 
hemiparasite 144 
hepatic 123 

herb 136 
herbarium 133 
herbivore 153 
heredity 41 
hermaphrodite 79 
heterogamous 61 
heterophylious 99 
heterosis 63 
heterosporous 67 
heterostylous 76 
heterothallic 168 
heterotrophic 32 
heterozygous 44 
hexose 28 
hibernation 117 
Hill reaction 36 
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hilum 85 
histogram 172 
homogamous 79 
homologous 46 
homosporous 67 
homostylous 76 
homothallic 168 
homozygous 44 
honey guides 75 
horizon 156 
hormone 112 
horsetail 127 
host 144 

humus 156 
hybrid 63 

hybrid vigour 63 
hydathode 112 
hydrolysis 13 
hydrophyte 138 
hydrotropism 115 
hypanthium 72 
hypertonic 103 
hypha 163 
hypocotyl 86 
hypodermis 96 
hypogeal 87 
hypogynous 72 
hypotonic 103 


IAA 112 
imbibition 87 
impermeable 102 
inbreeding 63 
incompatible 63 
incubous 123 
indehiscent 84 
independent assortment 43 
individual 135 
indole acetic acid 112 
indumentum 100 
indusium 127 
infection 144 
inferior ovary 77 
inflorescence 80 
infraspecific 135 
inherit 41 
inhibition 14 
inhibitor 14 
inorganic 11 
insectivorous 148 
insoluble 12 
integuments 78 
interaction 144 
intercalary 109 


intercellular space 95 
internode 90 
interphase 45 
interspecific 152 
intracellular 16 
intraspecific 152 
inulin 30 
involucre 81 

оп 9 
isodiametric 91 
isogamous 61 
isolation 44 
Isomers 10 
isotonic 103 


jungle 158 


karyogamy 166 
kernel 83 
kelose 29 
kingdom 134 
Krebs cycle 24 


lactic acid 24 
Lamarck 140 
lamellae 33 
lamina 96 
lateral 92 

latex 102 

leaf 95 

leaf gap 105 
leaflet 98 

leaf trace 105 
leaty liverwort 123 
legume 84 
Leguminosae 131 
lemma 82 
lenticel 91 
leptocaul 94 
leptotene 49 
leucoplast 19 
lana 137 

lichen 147 

Ме cycle 64 
light microscope 171 
light reaction 36 
lignin 93 

ligule’ 81 

ligule? 100 
linkage 42 
Linnaeus 133 
lipid 31 

litter 156 

littoral 161 


liverwort 123 

lobe 97 

locule 76 

loculicidal 84 

locus 44 

long-day plant 116 
longitudinal section 171 
lysosome 20 


macromolecule 9 
male 61 

margin 97 

matric potential 103 
matrix 21 

mean 172 
mechanism 171 
medium 171 
medulla 90 
megaphyll 106 
megasporangium 68 
megaspore 68 
megasporophyll 68 
meiosis 49 
membranaceous 99 
membrane 18 
Mendel's laws 42 
meristem 109 
mesocarp 83 
mesophyll 95 
Mesozoic 143 
metabolic pathway 14 
metabolic poison 26 
metabolism 14 
metabolite 14 
metaphase 45 
microclimate 162 
microfibril 17 
microorganism 118 
microphyll 106 
micropyle 85 
microsporangium 67 
microspore 67 
microsporophyll 67 
microtubule 21 
middle lamella 17 
midrib 97 

mildew 164 
mitochondrion 21 
mitosis 45 

mode 172 
modification 170 
molecule 9 
monadelphous 73 
monocarpic 83 
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monocotyledon 130 
monoecious 79 
monohybrid inheritance 44 
monomer 10 
monopodial 93 
monosaccharide 28 
monotypic 134 
montane forest 158 
mor 157 

morph 135 
morphogenesis 109 
morphology 88 
moss 124 

motile 121 

mould 164 

mull 157 
multicellular 119 
multi-enzyme complex 15 
multinucleate 163 
mushroom 165 
mutagen 54 

mutant 54 

mutation 54 
mutualism 144 
mycelium 163 
mycobiont 147 
mycology 163 
mycorrhiza 145 
Myxomycetes 169 


NAD 24 

NADP 38 

nastic movement 1 15 
natural selection 140 
nectar 73 

nectary 72 

needle 99 
neo-Darwinism 140 
neoteny 141 

neuter 61 

neutron 8 

niche 153 

nitrate 13 

nitrifying bacteria 154 
nitrogen cycle 154 
nitrogen fixation 146 
node 90 

nodule 146 
nomenclature 132 
noncyclic phosphorylation 39 
nonsense codon 53 
nonvascular 122 
normal distribution 172 
nucellus 78 
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nuclear membrane 19 
nucleic acid 51 
nucleolus 19 
nucleoplasm 19 
nucleotide 52 
nucieus 19 

nut 84 

nutrient 111 

nutrition 111 


obligate 148 
offspring 44 
oligosaccharide 30 
oligotrophic 161 
ontogeny 109 
oogamous 61 
oogonium 169 
Oomycetes 168 
oosphere 169 
ооѕроге 169 

Open community 152 
operculum 125 
Opposite 98 

orchid 130 

order 134 

organ 88 

organelle 16 

organic 11 

organism 118 
ornithophily 75 
orthophosphate 13 
orthotropic 93 
orthotropous 78 
osmosis 102 
osmotic potential 103 
osmotic pressure 102 
outbreeding 63 
ovary 76 

ovule 78 

ovum 61 

oxidation 11 
oxidative phosphorylation 26 


pachycaul 94 
pachytene 49 
palaeobotany 142 
Palaeozoic 143 

palea 82 

palisade parenchyma 95 
palm 130 

palmate 98 

palynology 142 

panicle 80 


pappus 84 

parallel 1 10 
paramylum 120 
paraphyses 125 
parasite 144 
parenchyma 90 
parenchymatous 120 
parietai 77 
parthenocarpic 83 
pathogen 144 

peat 157 

pectin 17 

pedicel 80 
peduncle 80 
pentose 28 

peptide 56 
perennation 117 
perennial 117 
pertect 79 

perianth 70 
pericarp 83 
periclinal 110 
pericycle 89 
periderm 94 
perigynous 72 
peristome 125 
perithecium 147 
permeable 103 
peroxisome 21 

petal 70 

petiole 96 

PGA 33 

phage 118 
phanerogam 128 
phanerophyte 138 
phellem 94 
phelloderm 94 
phellogen 94 
phenology 162 
phenotype 41 
phloem 108 
phosphate 13 
phosphoglyceric acid 33 
Phospholipid 31 
phosphorescence 38 
phosphorylation 26 
photolysis of water 36 
photoperiod 116 
photoperiodism 116 
photophosphorylation 39 
Dhotorespiration 26 
photosynthesis 32 
phototropism 115 
phycobiont 147 


Phycomycetes 164 
phyllode 99 
phyllotaxy 98 
phylogeny 141 
physiology 111 
phytoalexin 148 
phytochemistry 8 
phytochrome 116 
phytopathology 144 
phytoplankton 121 
phytosociology 150 
pigment 36 
piliferous layer 89 
pinna 98 

pinnate 98 

pinnule 98 

pioneer 151 

pistil 75 

pistillate 75 

pit 107 

pith 92 

placenta 77 
placentation 77 
plagiogeotropism 115 
plagiotropic 93 
plant 118 
plasmagene 43 
plasmalemma 18 
plasma membrane 18 
plasmodesmata 21 
plasmodium 169 
plasmogamy 166 
plasmolysis 104 
plastid 18 
plastochrone 110 
plastocyanin 36 
plastoglobuli 18 
plastoquinone 36 
pleiotropic 41 
Pleistocene 143 
pleurocarpous 125 
plumule 86 

pod 84 

polar 162 

pollen 74 

pollen diagram 142 
pollen sac 74 
pollen tube 74 
pollination 74 
pollinium 75 
polyadelphous 73 
polygamous 79 
polymer 10 
polymorphism 135 


polypeptide 56 

polypetalous 71 

polyploid 50 

polysaccharide 30 

polysepalous 71 

polysome 56 

pome 83 

population 135 

pore 19 

porphyrin 38 

potential energy 11 

potometer 101 

prairie 160 

pressure potential 103 

primary production 1 50 

primary productivily 150 

primary thickening 94 

primary vegetation 150 

primitive 141 

primordium 110 

producer 150 

progeny 59 

prokaryotic 16 

propagation 69 

propagule 59 

prophase 45 

prop root 89 

protandrous 79 

protein 56 

protein structure 58 

protein synthesis 57 

prothallus 122 

protogynous 79 

proton 8 

protonema 125 

protoplasm 16 

protoplast 18 
seudocarp 83 

pteridophytes 126 

pubescent 100 

pulp 83 

pure line 44 

purine 52 

pyramid of numbers 153 

pyrene 83 

pyrenoid 119 

pyrimidine 53 

pyrrole 38 

pyruvic acid 24 


quadrat 162 
Quaternary 143 
quiescent centre 89 
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гасете 80 

rachis 98 

radical 88 

radicle 86 

rain forest 158 

raphe 85 

ray 90 

ray-floret 81 

reaction 11 

receptacle 72 

recessive 44 

recombination 47 

red algae 120 

redox 11 

reduction 11 

reduction division 49 

reductive pentose pathway 33 

regeneration’ 111 

regeneration? 150 

replication 54 

reproduction 59 

reproductive isolation 142 

respiration 22 

reticulate 97 

rhachis 98 

rhizine 147 

rhizoid 122 

rhizome 60 

rhizosphere 157 

riboflavin 37 

ribosome 56 

ribulose-diphosphate 33 

ribulose-diphosphate 
carboxylase 33 

ripe 83 

RNA 51 

root 88 

root-cap 89 

root hair 89 

root pressure 102 

rootstock 69 

rosette 99 

runner 60 

rust 167 


salt marsh 161 
samara 84 
sample 173 
sap 102 
sapling 136 
Saprophyte 137 
sapwood 94 
saturated 31 
Savanna 160 


saxicolous 137 
scalariform 107 
scale 100 

scape 80 

scatter diagram 173 
schizocarp 84 
sclereid 91 
sclerenchyma 91 
sclerophyllous 91 
scrub 160 

seaweed 122 
secondary thickening 94 
secondary vegetation 150 
secretion 112 
sedge 130 
sedoheptulose 35 
seed 85 

seed leaf 86 
seedling 87 

seed plant 128 
segregation 42 
self-compatible 63 
Self-fertilization 62 
Self-incompatible 63 
Self-pollination 75 
Semipermeable 103 
Senescence 117 
Sepal 70 

Septum 163 
Sequence 170 

Sere 152 

Sessile 100 

Seta 123 

Sex cell 61 
Sexual 59 

Sheath 100 

Shoot 90 

Short-day plant 116 
Shrub 136 

Sieve element 108 
sieve plate 108 
Sieve tube 108 
Siliceous Skeleton 121 
Silicula 84 

Siliqua 84 

Simple 97 
Siphoneous 120 
Skewed distribution 173 
Slime moulds 169 
Soil profile 156 
Solitary 82 

soluble 12 

solute 12 

Solution 12 


solvent 12 
somatic 45 

sorus 126 

spadix 82 

spathe 82 
specialized 170 
speciation 142 
species 134 
spermatophyte 128 
spermatozoid 65 
spike 80 

spikelet 82 
spindle 46 

spine 100 

Spiral 98 
Spirochaete 119 
spongy mesophyll 95 
sporangiophore 66 
sporangiospore 168 
sporangium 66 
spore 66 

spore mother cell 66 
sporogenous 66 
sporogonium 122 
sporophyll 67 
sporophyte 65 
sporopollenin 74 
sporulation 66 
stain 171 

stamen 73 
staminate 73 
staminode 73 
starch 30 
statolith 115 
stele 105 

stem 90 

steppes 160 
sterile 62 

stigma 76 

stilt root 89 
stimulus 170 
stipe 166 

stipule 99 

stolon 60 

stoma 96 

stone 83 

stone cell 91 
strain 135 
strobilus 68 
stroma 32 
structure 170 
style 76 

suberin 94 
subsoil 156 
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subspecies 135 
substrate’ 15 
substrate? 154 
subtropical 162 
succession 151 
succubous 123 
succulent 99 
sucker 60 
sucrose 29 
sugar 28 
superior ovary 77 
survival of the fittest 140 
suspensor! 86 
suspensor 168 
sward 160 
symbiont 144 
symbiosis 144 
symmetrical 71 
sympatric 142 
sympetalous 71 
symplast 102 
sympodial 93 
synapsis 47 
syncarpous 76 
synecology 149 
synergids 78 
synergistic 114 
synthesis 13 
systematics 132 


tannins 148 

tap root 88 

taxon 133 
taxonomy 133 
teleutospore 167 
telome theory 140 
telophase 45 
temperate 162 
tendril 136 

tepal 70 

Tertiary 143 

testa 85 

tetrad! 47 

tetrad? 66 
tetraploid 50 
thalloid liverwort 123 
thallus 122 
thigmotropism 115 
thorn 100 
thylakoid 33 
thymine 53 

tiller 60 

tissue 88 

tissue culture 69 
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toadstoo! 165 
tomentose 100 
tonoplast 20 
topsoil 156 

torus 72 

toxin 148 

trace element 111 
tracheid 107 

trait 41 
transcription 56 
transect 162 
translation 56 
translocation 101 
transpiration 101 
transpiration stream 101 
transverse section 171 
tree 136 

tree fern 127 

tree line 159 
tribe 134 
tricarboxylic acid cycle 24 
trichome 100 
iriose 28 

triplet code 54 
triploid 50 
trophic level 153 
tropical 162 
tropism 115 
trunk 92 

tuber 60 

tunica 109 

turgid 104 

turgor 104 

type 133 


umbel 80 
understorey 158 
undifferentiated 110 
unicellular 119 

unit 170 
unsaturated 31 
uptake 101 

uracil 53 
uredospore 167 


vacuolar sap 20 
vacuole 20 
variable 173 


variation 135 
variegated 99 

variety 135 

vascular 122 
vascular bundle 105 
vascular cylinder 105 
vascular system 105 
vector’ 75 

vector 144 
vegetation 150 
vegetative 60 
vegetative growth 109 
vegetative reproduction 60 
vein 97 

velamen 89 

venation 97 
vernalization 117 
vesicle 20 

vessel 107 

vessel element 107 
viable 62 

vine 136 

virus 118 

vitamin 15 


water potential 103 
wavelength 38 
wax 96 

whorl 98 

wild type 41 

wilt 104 

wood 93 

woodland 159 


xanthophyll 37 
xeromorphic 137 
xerophyte 137 
xylem 106 


yeast 164 


2005роге 168 
Zygomorphic 71 
Zygomycetes 168 
Zygospore 168 
zygote 61 
zygotene 49 


Shapes of simple leaves 
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cuneiform elliptic ensiform 
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lanceolate linear 
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obovate oblong 
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orbicular ovate oval panduriform 


PPAP 


peltate rhomboid sagittate spathulate 


Leaf margins 


DDDDDE 


crenate dentate serrate fimbriate entire lobed 
Leaf apices 
acute subacute obtuse rounded cuspidate 
acuminate mucronate aristate retuse emarginate 
Leaf bases 
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cordate cuneate rounded truncate 
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